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(57) Abstract: In a case (101) with the 
shorter side at the top, a tray (121) is placed 
substantially vertically, an optical disk (170) 
is substantially vertically supported on the 
tray (121), and a printer section (135) is 
provided to be opposite to the tray (121). In 
the printer section (135), a carriage (141) 
equipped with a thcimal head (142) is 
structured to be movable vertically along the 
tray (121). When the carriage (141) moved 
vertically downward, the thermal head (142) 
is driven to provide thermal transfer printing 
of a title and the like, which indicate the 
contents of data recorded on the optical disk 
(170). to the surface thereof through an ink 
ribbon (162). 
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DESCRIPTION 

PRINTING APPARATUS, PRINTING METHOD, AND PROGRAM 
5 Technical Field 

The present invention relates to a printing apparatus, printing method, and a program 
for printing information such as a title and the like of data recorded on a recording medium 
on the surface of the recording medium such as an optical disk and the like as a printing 
object 
10 Background Art 

Convoitionally, the applicant of this invention has proposed printing sqpparatuses that 
print a title of an optical disk such as CD-R (Compact Disk-Recordable) on its surface, and 
put them on the market in Japan. 

This ^pe of printing apparatus includes a tray that supports a disk and a printer 

15 mechanism that performs printing to tiie disk siq>poited by the tray. The tray is moved to 
an external section of an apparatus main body by an eject operation. The printer 
mechanism performs flieamal transfer printing to an optical disk, which is supported on the 
tray provided at a predetennined position in the apparatus main body and which is in a 
stationary state* using an ink ribbon by a thermal head fliat moves back and forth. 

20 The aforementioned printing apparatus includes a flat box-shape ^paratus main body. 
In the apparatus main body, there is provided the printer mechanism in which tfie tray, 
which siq)ports flie optical disk horizontally, is placed horizontally, and a carriage equipped 
with a thmnal head is moved back and forfli along on the tray 

hi the conventional printing apparatus, since the tray is horizontally placed in the 

25 apparatus main body to support tiie optical disk horizontally, the apparatus main body 
becomes a flat box shape whose bottom area is larger than the heigjit For ttiis reason. 
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when this ^aratus is used as peripheral equipmmt of the con^>uto: system, there is a 
problem that die space for installment becomes laige. 

Moreover, in the aforementioned printer mechanism, printing is performed to. the 
surface of the optical disk in one rectangular range, which corresponds to an effective print 
5 widA tiiat the tfaennai head has and a distance where the thamal head moves and scans, by 
one print operation. 

Accordingly, in a case where a user desires to provide printing to a plurality of 
portions of fee smfece (label surface) of fee optical didc by fee prints mechanism, fee use 
must carry out fee following operations. Namely, fee user once pushes fee tray out of fee 

1 0 printing apparatus by fee eject operation after printing one portion. Then, in order feat an 
area, which is opposite to a print area at fee jBrst print around a hole of the disk, is made 
correspond to fee position of fee printer mechanism, fee user rotates fee optical disk on fee 
tray at 180° manually to be reset and turns fee tray to fee apparatus main body. Then, 
printing is performed to fee diffearent portion by a second print operation of fee prints: 

15 mechanism. 

Ih ofeer words, according to this type of printioig q)paratus, every time whe» one print 
processing ©ads, fee tray must be ejected to fee external section of fee printing apparatus 
feat can attach/detach fee optical disk feereto/feearefcom- Moreovo; such a complicated 
task is needed that fee positioning is performed on fee tray to change fee placemmt of 
20 optical disk manuaUy and fee tray is tumed to fee apparatus niain body to restart fee ^ 
operation. For feisreasoii, effidraicy of printmg work will be reduced. 

Disclosure of hivention 

An object of fee present invention is to provide a printmg sqpparatiis wife a small 
installmimt space and a printing mefeod. 
25 Anofea: object of fee present invention is to provide a printing apparatus whose 
consumption power at a print operating time is small and a printing mefeoA 
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Furflier another object of the presmt invention is to provide a printing apparatus and a 
printing method capable of efficimtly performing printing to a plurality of portions on the 
surface of a printing object with a simple apparatus configuration. 

Iq order to attain the above object, a printing sqpparatus according to a first aspect of 
5 the presmt invention comprising support means for supporting a data recordable recording 
medium substantially vocally; and print means for printing predetermined data to the 
recording medium supported by the support means. 

According to this configuration, since the recording medium is supported substantially 
vertically in the printing apparatus, it is possible to contain the support means and the print 
1 0 means in the box-shaped case with the small bottom area and die shorter side at the top, so 
that the installment area for the apparatus can be reduced. 

In the above configuration, the print means may include a print head to move the print 
head substantially vertically along the recording medium supported by the support means, 
and to drive the print head to perform printing to a predetermined area of the recording 
15 medium. 

In the above configuration, when the print means moves the print head substantially 
vertically from the upper to the lower, the print head may be driven. 

According to tins configuration, it is possible to use the wei^t of the print means 
(carriage) at the print operating time, and a load on the motor fior driving die print means to 
20 be moved can be reduced. Accordingly, the motor can be miniaturized and the power 
consunqption can be reduced. 

Moreover, whm die print means moves die print head substantially vertically from die 
lower to die upper, die print head may be drivm. 

In the above configuration, the print means may include a print head to move the print 
25 head substantially horizontally along die recording medium supported by the support means, 
and to drive die print head to perform printing to a predetermined area of the recording 
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medium. 

Moreover, the print mean may furflier include a carriage that is equipped with the print 
head and that moves along tihie recording medium supported by the support means, and the 
print head may move in accordance with inovement of the carriage, and provide thermal 
5 transfer printing of an hnage based on predefcmninedpri^ 
medium througji an ink ribbon. 

hi the above configuration, the support means may further include rotation drive 
means, having a rotalable base for rotating die recordmg medium, fior driviog the rotatable 
base to be rotated; print means for paf orming printing to the recording medium supported 
1 0 by the support means; and control means for controlling the operations of the rotation drive 
means and die print means. The control means may selectively operate the rotation drive 
means and the print means. 

According to this configuration, the apparatus can be configured simply and at low 
cost Further, it is possible to provide a printing apparatus enable of effidm^ 
15 pecforining printing to a pluraHty of portions on the surface of a prints 

sunple operation in a state that the pintnig object is mounted on die rotatable base. 
Moreover, srace die rotation drive means and the print means are selectively operated, die 
driving power supply source of the printing apparatus can be manufactured at low cost by 
configuring it in a small scale. 
20 hi die above configuration, die control means may mclude a print head fliat moves as 
pressing against die recording medium supported by die support means tiirough an mk 
ribbon to perform tiiermal transfer printing. The support means is movable to a position 
where die recording medium is attached/detached to/fiom die rotatable base and a position 
where priating is performed to die recording medium, which is supported by die rotatable 
25 base, by die print mems. The rotatable base may include a cushion member, which abuts 
against die recordiug medium, and engaging means, which mgages with the recording 
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medium, on a surface whm the recording medium is mounted. 

According to this configuration, since the cushion member is provided on the surface 
of the rotatable base where the printing object is mounted, when the print head presses 
. against the printing object, the cushion member equally elastically deforms, so tiiat the print 
5 head comes in contact with the surface of the printing object equally. Accordingly, 
satisfactory printing can be performed- Furthermore, since the rotatable base includes 
enga^g means for mgaging the printing object, it is possible to prevent the printing object 
ftom bemg detached even if the printing object is mgaged with the rotatable base without 
fail and, for example, the printing q>parata5 is used in a vertical position. 
10 In the above configuration, the cushion member may be provided at a position on the 
rotatable base subjected to pressure by the print head at the time of printing to the recording 
medium in a range corresponding to a width of the print head and a length where the print 
head presses agaiast the recording medium and moves. 

According to this configuration, the cushion member is provided at the position on the 
1 5 rotatable base subjected to pressure by the print head at ttie time of printing to die recording 
medium in Ae range corresponding to die width of the print head and the length where die 
print head presses against the recording medium and moves. Accordingly, whm the print 
head presses against the printing object, the cushion member equally elastically deforms, so 
that the print head comes in contact with the surface of die printing object equally, so that 
20 satisfactory printing can be performed. 

The print means may include a print head that moves as pressing against die recording 
medium supported by die support means dirough an ink ribbon to perform thermal transfer 
printing. The support means may include a sufqport base, which supports die rotatable base 
to be rotatable around arotation shaft and to be rotatable in an axial direction of die rotation 
25 shaft, and urging means for urging die rotatable base to die support base. Oneof opposing 
surfaces of die support base and die rotatable base may include convex portions, which 
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project from the one opposing surface and which slide in contact with die other opposing 
surface opposing to die one opposing surface during die rotating operation of die rotatable 
base by die rotation drive means, around the rotation shaft The other opposing surface 
may inchide concave portions, into which the convex portions are fit at die print operating 
5 time by die print means, around die rotation shaft 

Accoiding to this configuration, when the rotational base rotates at a non-print 
operating time, the rotatable base contacts die convex portions and rotates smoothly, and the 
convex portions fit into die concave portions by urging means at die printing time, diercby 
die rotatable base is stably supported at die position with a predetermined rotation angle. 
10 At least one of opposing surfaces of the support base and die rotatable base may 

include a member having a thickness smaller dian a projection height of die convex portion, 
a cushion property, and a friction property. 

According to this configuration, when the convex portions fit into die concave portions, 
die rotatable base is adhered to the support base dirough die member having die cushion 
15 property and die friction property, and the rotatable base is thereby stably suppw 
position with the predetermined rotation angle. 

The print means may include a print head that moves as pressing against die recording 
medium supported by die support means througih an ink ribbon to perform thermal transfer 
printing. Ihe support means supports the rotatable base rotatably, and is movable to a 
20 position where die recording medium is attached/detached to/from die rotatable base and a 
position where printing is performed to die recording medium, which is supported by die 
rotatable base, by die print means. Eidier one of opposing surfaces of die support base and 
die rotatable base opposing to each other may include convex portions, which project from 
die one opposmg surface and which abut against odier opposmg surface opposing to die one 
25 opposing surface* at a portion subjected to pressure by die print head. 

According to dus configuration, since eidier one of opposing surfaces of die support 



wo 03/091035 PCT/JP03/05445 

7 

base and ttie rotatable base opposing to each oliier may include convex portions, which 
project j&om the one opposing surface and which abut against other opposing surface 
opposing to the one opposing surface, at a portion subjected to pressure by the print head, 
the rotatable base can receive flie pressure of tihie print head stably and equally. 
5 A rotating direction of the rotatable base driven to be rotated by tihie rotation drive 
means and a moving direction of the print head may be opposite to each other in the 
direction at a print portion. 

According to this configuration, since the rotating direction of the rotatable base 
driven to be rotated by the rotation drive means and the moving direction of the print head 
1 0 may be opposite to each other in the direction at a print portion, no backlash occurs in the 
rotation drive means for driving the rotatable base to be rotated. Accordingly, flie 
rotational base is prevettted fix>m being sligjhitly rotated at the print operating time, so that 
satisfactory printing can be performed. 

Hie rotation drive means may include a drive motor and a gear train having a worm 
15 gear that transmits power of the drive niotor to the rotatable base. 

According to this configuration, flie rotation drive means includes the drive motor and 
the gear train having the worm gear that transmits power of the drive motor to the rotatable 
base, and this eliminates the acddental rotation of the rotatable base at the print head 
moviagtime. Accordingly, tiie rotatable base is maintained in a fixed stale without fail, so 
20 that satisfactory priating can be performed. 

Id the above configuration, the printing apparatus may fiirdier comprise detecting 
means for detecting kinds of predetermined print objects supported by die support means. 
The support means may support a first print object and a second print object selectively. 
The control means may selectively operate ttie rotation drive means and die print means 
25 when the detecting means detects tiie jBrst print object, and may stop opecating die rotation 
drive means and operate only the print means whm the detecting means detects die second 
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print object 

In the above configuration, the first print object may be a disk-like data-recordable 
lecording medium having a predetermined diameter, and the second print object may be a 
rectangular pap^ material whose one side has substantially a same length as the 
5 predetennined diameter. 

In order to attain the above obj ect, a printing method according to a second aspect of 
the presmt invmtion comprises the steps of supporting a data recordable recording medium 
substantially vertically in a printing qiparatus; and printing predetermined data to the 
recording medium supported in the supporting step. 
10 In the above method, the printing step may mclude the steps of moving a print head 
substantially vertically along the recording medium supported in the siqiporting step; and 
driving the print head mo ved in the moving step to poform printing to a pr^ 

of a surface of the recording mediunL 

In the above method, the printing step may include die steps of moving a print head 
15 substantianyhorizontaUy along the recording medium supported in the s^ 

driving the print head moved in the moving stqp to perform printing to a predetermined area 
of a surf ace of the recording medium. 

In the above method, in the printing stq), a carriage tfiat is equipped with the print 
head may be moved along the recording medium to move the print head to a piredetranined 
20 position, and thermal transfer printing of an image based on print data may be provided to a 
surface of the recording medium through an ink ribbon. 

la the above method, the method may furtha: conopise tiie step of rotating the 
recording medium up to a predetermined angle m the print apparatus. Hie rotating step 
and the printing step may be selectively executed to perform printing to a plurality of 
25 portions on die surface of the recording medium. 

In order to attain the above obj ect, a program according to a third aspect of ttie present 
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invrntion controls a computer to execute: a stqp of storing predetermined print data; a step 
of supporting a data recoidable recording medium substantially vertically in a printing 
apparatus; a step of moving a print head along the recording medium supported substantially 
vertically, in a substantially vertical direction or in a substantially horizontal direction; and a 
5 stepof printing the print data to a predetranined area on a sinfac^ 
by driving the print head moved in the moving step. 
Brief Description of Drawings 

Embodiments of the present invaation will be explained as follows wifli ref ermce to 
die following drawings. 
10 FIG. 1 is a perspective view showing a state diat a printing apparatus according to a 
first embodiment of the present inventicxi is used; 

HG. 2 is an exploded perspective view showing an internal mechanism of the printing 
apparatus of FIG. 1 ; 

FIG. 3 is a plane structmral view at the time of ejecting a support tray of the printing 

15 apparatus of FIG. 1; 

FIG. 4 is a plane structural view at the time of inserting a support tray of die printing 

apparatus of FIG. 1 ; 

FIG. 5 is a plane structural view showing the principal part of a moving medianism for 
a support tray in die printing ^aratus of FIG. 1; 
20 FIGS. 6A and 6B are cross-sectional views each showing a siq>port tray and a rotatable 
base in the printing ^paratus of FIG. 1; 

FIG. 7 is a structural view showiag a tray moving position detection switeh in die 
printing apparatus of FIG. 1; 

FIGS. 8A and 8B are structural views each showing a kmd detection switeh diat 
25 detectsaldndof a printing object in the printing apparatus of FIG. 1; 

FIG. 9 is a p^^pective view showmg an optical disk as a printing object and a paper 
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material; 

FIG. 10 is a block diagram showing the structure of an electronic circuit of the printing 
apparatus of FIG. 1 ; 

FIGS, llA and IIB are explanatory views each showing a relationship in the position 
5 between a thCTmal head for printmg and a cusMon sheet on the rotatioi^ 

printing apparatus of FIG. 1 ; 

FIG. 12 is a plane structural view at the time of ejecting the support tray whoa printing 
is performed to the paper material; 

FIG. 13 is a plane structural view at the time of inserting the support tray when 
1 0 printing is performed to the p^er material; 

FIG. 14 is a flowchart showing print processing of the printing ^aratus according to 
the first embodiment of the present invention; 

FIG. 15 is a cross-sectional view showing a modification of the support tray and 
rotatable plate in the printing apparatus of FIG. 1 ; 
15 FIGS. 16A and 16B are views each showing the structure of a printer mechanism of 
ttie printing apparatus according to die first embodiment of the present invention; 

FIG. 17 is a flowchart showing print processing of a printing apparatus according to a 
second embodim^at of the present invention; 

FIG. 18 is a perq)ective view showing the entirety of a printing apparatus according to 
20 a third embodimmt of the preset invmtion; 

FIG. 19 is a side view showing the structure of the main parts of the printing apparatus 
of FIG. 18; 

FIG. 20 is a fix)nt view showing the structure of die main parts of the printing 
apparatus of FIG. 18; 

25 FIGS. 21 A and 21B are views each showing the structure of a printer section of die 
printing s^paratus according to the third embodiment of the present invention; 
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FIG. 22 is a view explaining force acting on the carriage of the printing apparatus of 

no.i; 

FIG. 23 is a side view showing tihie structure of the main parts of a printing apparatus 
accordiag to a fourth embodiment of the present invention; and 
5 • nG. 24 is a side view diowing the stnicture of the main parts of a printing appara 

according to a fiffli embodiment of the presanit invntion. 
Best Mode for Carrying Out the Invention 
(First embodiment) 

FIG. 1 isaperspectiveviewof Aemtirety of a printmg apparatus according to a first 
1 0 embodimeait; FIG. 2 is an exploded perspective view of die main parts of the printing 
apparatus, and FIGS . 3 and 4 are views each showing a plane structural view of the main 
parts. 

Additionally, die printing apparatus according to this embodiment can be used bofli 
horizontally and vertically. FIGS. 3 and 4 are plane views when the printing apparatus is 
15 placed horizontally, mm the printing ^aratus is placed vertically as shown in FIG. 1, a 
right side surface or a left side surface of a case 1 corresponds to a bottom surface in FIGS . 
3 and 4. 

The printing apparatus of ttus embodimmt includes a tray mechanism that supports an 
optical disk and a printer mechanism tiiat performs printing Oabel printmg) to a surface 

.20 (label surface) of the optical disk supported by die tray mechanism. This printing 

s^paratus further includes an eject function of ejecting the tray medianism to the external 
section of ttie ^paratus main body, a rotation function of rotating the optical disk supported 
by die tray mechanism, and a thermal transfa: print function of performing printing to the 
label surface of the optical disk using an ink ribbon. 

25 An explanation will be first given of the structure of the main body of the printing, 
apparatus and the structure of the tray mechanism. 
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Hiis printing apparatus includes a rectangular box-shape case 1 and an op»ing la is 
formed on a front surface of this case 1 . Thm, an ej ect switch 2 is formed at a front 
surface of the case 1, andabaseS shown in FIG. 2 is fixed to an interior of the easel. 
As shown in FIG. 2, a pair of guide rails 4, which extend in parallel to be spaced to 
5 each other, is.fonned on an upp^ surface of the base 3, and a support tray 5 as a support 
base is slidably attached betwem fliese guide rails 4, Ihe support tray 5 passes through the 
opeoing la, and slidably moves betwem the internal section of the case 1 and die external 
section diereof. Additionally, this support tray 5 is supported to have afixed space 
betweai the base 3 and the siqjport tray S. 

10 At one side portion of an upper surface of the base 3, there are provided a drive motor 
(DC motor) 6 for a tray and a gpar train 7 composed of a plurality of first to fourth gears 7a 
to 7d driven by the drive motor 6. A pulley 7e is provided coaxiaUy with the first gear 7a 
of die gear train 7, and the pulley 7e is coupled to a pulley 6a provided at an output shaft of 
thedrivemotor 6fliroughabelt8. Moreover, the second gear 7b and the gear 7c mesh 

15 with the first gear 7a and the ttiird gear 7c, sequentially, so fliat rotational power of the drive 
motor 6 is transmitted to the third gear 7c. 

The third gear 7c and fourth gear 7d are coupled to each other through a lug 
mechanism (intermittent gear mechanism). When the third gear 7c rotates by an an^e of, 
for example, 135** in a forward direction, rotational power of the third gear 7c is transmitted 

20 to the fourth gear 7dL Moreover, when die third gear 7c reversely rotates by an angle of 
135° from this state, rotational power of the third gear 7c is transmitted to the fourth gear 
7d. 

Arack 11 is provided in die internal portion of the Iowct surface side of the support 
tray 5. Here, the lower surface side is die back surface side of the support tray 5, Le., the 
25 surfece side opposite to the front surface to which the optical disk is mounted. Hie fourth 
gear 7d meshes with die rack 11. By diis mesh, the support tray 5 moves in die back and 
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forth directions of the case 1 in accordance with the forward- reversal rotation of the fourdi 
gear 7d to be displayed to an eject position (FIG. 3), which projects mto the external section 
of the case 1 , and a print position (FIG. 4), which is placed m the mtemal portion of the case 
1. 

5 In the case 1 , thore is provided a tray position detection switch 1 3 to be opposed to one 
side portion of tiie support tray 5, Ihe detection switch 13 has a levea: 13a. The lever 13a 
is mgaged with a concave groove 14 formed on tiie side surface of the support tray 5 along 
its longitudinal direction. In accordance witti the operation of the support tray 5 in tiie 
back and forth dkections, tfie leva: 13a is diq)laced to a neutral position N, an opm position 

10 O, and a close position C as shown in FIG. 7. 

Moreover, in the case 1, there is pro vided an actuation gear 17 correi^Kmding to the 
fourth gear 7d. The actuation gear 17 has a fan shape and rotates with a support shaft 18 as 
a fulcrum. A first half section of its periphery is a teeth portion 17a in which teeth are 
arranged and a second half section thereof is a tooth omitting portion 17b in which teetfi are 

15 omitted. 

A small gear 9 is provided to tiie third gear 7c of the gear train 7 m abody, and flie 
teeth portion 17a medies with flie small gear 9 in accordance witii the rotation of tiie 
actuation gear 17. 

A pin 1 9 is attached to a plate surface of tfie actuation gear 1 7 to be adj acent to the 
20 tooth omitting portion 17b. On a lower surface of tiie support tray 5, there is formed a 
guide groove 20 that extmds along tfie back and fortti direction of the tray 5. The pin 19 is 
slidably fit mto the guide groove 20. In accordance witfi the movement of ttie support tray 
5 in the back and forth dkections ttiereot flie pm 19 relatively moves along flie guide 
groove 20. 

25 At an end portion of tiie top md side of die guide groove 20, tiiere is formed a circular 
patfi 21 havmg an outward patfi 21a and a backward pafli 21b. Jn accordance wifli ttie 
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backward movement of support tray 5, the pin 19 alters the backward path 21b from the 
guide groove 20. 

At an inner portion of the back side of the case 1 , thrae is provided a hook levea: 24 that 
rotates witti a support shaft 23 as a fulcrum. The hook lever 24 has a hook portion 25 . 
5 Moreov«:, an actuation rod 26 is provided betwem the ead portion of the top end side of the 
hook lever 24 and one side surface of the actuation gear 17. 

The actuation rod 26 is supported to be slidable along the back and forth directions of 
the case 1 throu^ a plurality of guide pieces 27 provided to the base 3, and the end portion 
of one side surface of the actuation rod 26 abuts against one side surface of the actuation 
1 0 gear 17. Moreover, the hook lever 24 is elastically urged clockwise in the figure by a 
spring 28, and die hook lever 24 elastically abuts against the md portion of the oth^ end 
side of the actuation rod 26 by this urging force. At a lower surface of die back side of the 
support tray 5, fliere is provided a hook receiver 29 which is engageable witii the hook 
portion 25, to correspond to Ae hook portion 25. 
15 On die upper surface of the support tray 5, a disk-like concave porti isformed 
The upper surface is the surface to which thef optical disk is mounted. la the concave 
portion 31, a rotatable base 32 is formed, and die rotatable base 32 and support tray 5 forms 
siqpport means for siqyporttag a printing object 

The rotatable base 32 has a rotating shaft 33 in abody at the central portion of die 
20 lower surface as shown in FIG. 6. The rotating shaft 33 is rotatably inserted into a fitting 
hole 34 formed on die support tray 5. A gear 35 is attached to an end portion outer 
pmphery on die inserting side to be unrotatable and slidable m an axial direction. 

Moreovear, a belleville-spring 36 is attached to die md portion of die rotating shaft 33 
at the lower surface side of die gear 35. The periphery portion of die belleville-spring 36 
25 elastically abuts against die lower surface of die gear 35. Moreover, the rotatable base 32 
is elastically urged to die downward support tray 5 by die bellevill^spring 36. 
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Qq the lowor surfece of the rotatable base 32, a plurality of convex portions 38 is 
formed to be projected with equal intervals on a dbccumference around the rotating shaft 33. 
On the support tray 5, there is a plurality of transparent hole-like concave portions 39 
conesponding to the respective convex portions 38. Namely, when the convex portions 38 
5 and the concave portions 39 face each other, respectively, die convex portions 38 fall in the 
concave portions 39 to be ©oigaged wifli each other, respectively, 

A Mction sheet 40, which is made of high cushioning and friction material such as 
rubber and has a low thickness, fliat is, lower than Ae projection heigjit of the convex 38, is 
adhered to the Iowa: surfece of die rotatable base 31, which is the portion of flie outside area 
10 of die convex portion 38. At the cratral portion of die upper surf ace of die rotatable base 
32, there is fonned a plurality of elastically defonnable projection pieces 41 to be equally 
positioned on the same drcumfarmce to be projected. The projection pieces 41 are used 
as engaging means for ©agaging a printing object and are arc-shs^ed seeing firom die plane. 
At die lower surface of die rotatable base 32, diere are provided a gear 44 and a drive 
15 motor 45 for a rotatable base. Ihe gear 44 has a large gear 44a and a small gear 44b ma 
body. A worm gear 46 is attached to a rotating shaft 45a of die drive motor 45 (DC motor). 
The worm gear 46 meshes widi die large gear 44a of die gear 44. Moreover, die small gear 
44b of the gear 44 meshes widi the gear 35, and die rotational power of the drive motor 45 
is transmitted to die rotatable base 32 tiirough die worm gear 46, gear 44, and gear 35. 
20 Moreover, a disk 47 provided witii a plurality of slits formed around its circumference is 
attached to die rotating shaft 45a- An mcoder 48 having a light emitting elemeat and a 
light receiving element which are arranged so as to sandwich dris disk 47 is provided. 

A rotation position detection switoh 50 is provided at die outside of a part of die inner 
perq)hery of die concave portion 31 formed on die upper surface of die support tray 5. The 
25 rotation position detection switch 50 has an actuator 50a diat elastically projects. The 
actuator 50a elastically abuts against die out^ peripheral surface of die rotatable base 32. 
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On the oute prapheral surface of the lotatable base 32, four concave portions 5 1 are 
formed at 90 degrees intervals. The concave 51 faces flie actuator 50a according to the 
rotation of the rotatable base 32. The actuator 50a falls in the concave portion 51 at the 
facing position, so that the rotation position of the rotatable base 32 is detected. 

5 A cushion sheet 61, which is formed of elastic mat^ial with excellmt cushion and 
adherence, is adhered to the upper surface of Ae rotatable base 32 to serve as a placing 
surface for an optical disk 100a to correspond to die print position of the printer mechanism 
that is subjected to pressure ftom a tliennal head 58 at a printing time, hi ttiis printing 
apparatus, after the end of one print op^tion by the prints mechanism, the rotation base 

1 0 rotates clockwise every 90° or 180° and stops, and printing is performed to die optical disk 
100a at each stopped position. For this reason, the cushion sheet 61is formed to be square- 
frame shaped in such a mann^ to surround the cent^ of the rotatable base 32 in order to 
correspond to four print areas to be set on the optical disk 100a at the m a x imum. Thai, 
whm the rotatable base 32 rotates clockwise every 90° or 180° and stops, the respective 

15 sides,wMchformthesquarBfiranieof the cusMon sheet 61, are made to co^^ 

print opo^tion range (printable area) of the thmnal head 5 8 of tihe printesr mechanism. 
Whm die cushion sheet 61 is placed at die position corresponding to the print operation 
range of die fliennal head 58 of the printer mechanisni, die convex portion 38 form 
lower surface of die rotatable base 32 is fit into die concave portion 39 formed on die 

20 support tray 35. 

An explanation will be next given of die structure of the printer mechanism provided 
witti die printing apparatus. 

As shown in FIGS . 2 to 4, a gate-like frame 54 is attached onto die base 3 to be 
stretched over die support tray 5. A guide shaft 55 is constructed in die inner side of die 
25 frame 54, and a carriage 56 is movably attached to die guide shaft 55. At the front surf ace 
of die carriage 56, a head cover 57 is farmed to be projected. At the lower surface of die 



wo 03/091035 PCT/JP03/05445 

17 

head cover 57, a fhennal head 58 as a print head is provided. A ribbon cartridge 56, which 
contains an ink ribbon, is provided to be attachable/detachable to/firom ttie front surface of 
flie carriage 56. In the carriage 56, a running drive mechanism for the carriage 56, a head 
moving mechanism for the thennal head 58 and an ink ribbon winding mechanism and the 
5 like are provided. Moreover, a forward-revorse rotational drive motor for the carriage 
(stepping motor) 60 as a drive source for each mechanism is attached to the back surface of 
the carriage 60. 

An explanation will be further given of the structure of the prints mechanism based 
on FIGS. 16. 

10 A ribbon cartridge 59, which contains an ink ribbon 80 as a consumable material, is 
provided to be attachable/detachable to/&om the cartridge attaching surface of the finont 
surfece of the cartridge 56. The ribbon cartridge 59 includes a case 81. On ttie case 81, 
there is formed a concave portion 82 into which the head cover 57 is fit 

hi the case 81, a ribbon supply core 83 and a ribbon winding core 84 are provided and 

15 the iok ribbon 80 is wound around the ribbon supply core 83 m the form of roll Theink 
ribbon 80 paid out ftom the ribbon supply core 83 is hooked on the winding core 84 througji 
a plurality of guide pins 85. The ink ribbon 80 is sequaitially wound around the winding 
core 84 in accordance with the forward rotation of the winding core 84. The middle of tiie 
ink ribbon 80 is exposed to the extanal section of the case 8 1 and runs along the lower 

20 surface side of the concave portion. 82 where the thermal head 58 is positioned. 

In the carriage 56, there is provided an output gear 86 attached to an output shaft of the 
drive motor 60 for a carriage, and a jHrst gear 87a meshes with the output gear 86. 
Moreover, a second gear 87b is provided coaxially with the first gear 87b. A third gear 
87c meshes with the second gear 87b, and a fourth gear 87d meshes with the third gear 87c. 

25 Thm, aribbon winding shaft 88 is provided coaxially with a rotating shaft of the 
fourth gear 87d through a one-way clutoh (not shown). The ribbon winding shaft 88 
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projects forward from the cartridge attaching surface of the carriage 56 to engage with the 
windmg core 84 according to the attachment of ribbon cartridge 59 to the cartridge attaching 
surface. 

The diird gear 87c meshes with the rack (not shown) provided to the frame 54 along a 
5 rumimg path of the carriage 56 mparaUel with the guide diaft 55. By this mesh, the 
carnage 56 reciprocates along the guide shaft 55 in accordance with the forward-reversal 
rotation of the third gear 87c. 

Moreover, a cam gear 89 is provided in the carriage 56. The cam gear 89 is provided 
with a gear at its drcumf ermce, and an arc-shs^e cam groove 90, which is off-<:entered 

1 0 against the center of the rotation is formed in the side surface of the gear. Then, a swing 
clutch 91 is formed between the cam gear 89 and the output gear 86. The swing clutch 91 
is composed of a sun gear 92, which meshes with the ouq?ut gear 86, and a pair of planet 
gears 94a and 94b, which mesh with the sun gear 92 and which are supported to be movable 
in the drcumfermtial direction of the sun gear 92 through an arm 93. At the forward 

1 5 rotating time of the sun gear 92 (at flie rotation time clockwise), one planet gpar 94a meshes 
with the cam gear 89 and the other planet gear 94b s^arates from the cam gqar 89. 
Meanwhile, at the reverse rotating time of the sun gear 92 (at the rotation time 
anticlockwise), one planet gear 94a separates ftom the cam gear 89 and the oflier planet gear 
94b meshes with the cam gear 89. 

20 In tihte carriage 56, tiiere is provided a head arm 96 fliat rotates up and down around the 
center of a shaft 95. The head arm 96 is elastically urged anticlockwise in FIG. 16 by a 
spring 97 provided at the end portion of the one end side in a tmsioned state. Further, the 
head arm 96 is provided with a pin 98 close to the one end portion. The pin 98 is slidably 
iascated to die cam groove 90 of the cam gear 89. A head holda: 99 is attached to tfie &id 

25 pordonof die other end side of the head arm 96. The head holder 99 is placed m the head 
cover 57, which projects to the front side of the carriage 56, and extmds to the ftont side of 
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the carriage 56 along the head cover 57. Moreover, a head base 101 is supported at the 
lower surface of the head holder 99 through a shaft 100. The thermal head 58 as the print 
head is attached to the low^ surface of the head base 101 . The fliermal head 58 is placed 
to be opposed to the opening of the Iowa: surface of the head cover 57. 

5 The thOToal head 58 is pressed via flie ink ribbon paid out ftom the ribbon cartridge 59, 
onto tiie label surface which is opposite to flle signal recording surface of the optical disk 
100a which is held standstill on the stopped rotatable base 32. In tiiis state, the thermal 
head 5 8 moves ftom left to ri^t in HG. 2 along the guide shaft 56 together wiA the 
carriage 59. During this movemmt, printing is performed by the diennal transfer method 

10 in which apredetmnined image is thermally transferred to the surface of the optical disk 
100a as melting mk of the ink ribbon. Accordingly, a rectangular area, whi A is fixed by 
the width of die row of the heat elemmts for the tfamnal head 58 (width in die main 
scanning direction) and the moving distance of the thermal head 58 (l&OLgfix in the sub- 
scaiming direction) perpeaidicular to the width of die row, becomes a print range obtained by 

15 one print operation. 

An explanation will be next given of the opoation of each component of the printing 

^paratus. 

First, an »pIanation will be given of an operation in which the support tray 5 moves to 
the int^al and extranal sections of the case 1. As a preparation before printing, the tray 
20 mechanism is ejected to the outside of the apparatus by the ejection operation and flie 
optical disk 100a is mounted on the tray and die tray is retumed to die printing ^pfflratus, 
and set to the print position. 

At a print starting time, as shown in FIG. 4, die support tray 5 is insaled into die case 
1, and the hook receiver 29 is engaged witii the hook portion 25 of die hook lever 24. The 
25 teedi portion 17aof the actuation gear 17 meshes witiittie small gear of die fourth gear 7d 
of die gear train 7. Atdiis time, die pin 19 of die actuation gear 17 is positioned at die «id 
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top portion of the circular path 21 which coincides with the end portion of flie guide groove 
20 formed in the lower surface of the support tray 5, and tiie lever 13a of the tray position 
detection switch 13 is placed at the close position C. 

From this state, the eject switch 2 at the front of the case 1 is operated. The drive 
5 motor 6 for tray starts in accordance with this operation, the rotational power is transmitted 
to the gear train 7 ttirough die belt 8. and the third gear 7c rotates clockwise in FIG. 4. At 
this time, since the third gear 7c and fourth gear 7d are coupled to die lug mechanism, only 
the Aird gear 7c rotates and the fourth gear 7d does not rotates, so that the stop state of the 
support tray 5 is maintained. 
1 0 When the third gear 7c rotates clockwise, the actuation gear 17, which has been 
meshed with tiie small gear 9 of the third gear 7c, rotates anticlockwise. At this time, the 
pin 19 of the actuation gear 17 moves to the guide groove 20 tfirougji tfie backward path 21b 
of the circular path 21. 

When the actuation gear 17 rotates anticlockwise, die hook lever 24 rotates 
15 anticlockwise against the spring 28 through the actuation rod 26 by 

By this rotation, ttie hook portion 25 is detached from the hook receiver 29 and tfie 
engagement of die support tray 5 is released. Whm the actuation gear 17 rotates to a fixed 
angle, the teeth portion 17a of the actuation 17 is detached from die small gear 9 and the 
actuation gear 17 stops at tfiis position. 
20 A&sc that, when the rotational power of the fliird gear 7c is transmitted to the fourth 
gear 7d and die fourth gear 7d rotates clockwise togedier with the fliird gear 7c. By this 
rotation, die siqjport tray 5 moves toward die front of die case 1 . At diis time, die pin 19 of 
the actuation gear 17 relatively moves along die guide groove 20 of die support tray 5. 
Whai the support tray 5 starts to move, the front portion side esxd wall of the concave 
25 groove 14 of the support tray 5 separates from die lever 13a of die tray position detection 
switch 13 and die lever 13a moves to the neutral position N from die close position C 
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accordingly. Then, when the siqjport tray 5 moves forward and projects to a predetennined 
Iragth ftom the case 1 , the back side end wall of the concave groove 14 abuts against the 
lever 13a of the tray position detection switch 13 and the lever 13a moves to the open 
position O fix)m the neutral position N accordingly. Based on the switch signal at this time, 
5 flie drive motor 6 for tray is controUed to be stopped and die support tray 5 ther^^ 

a predetermined eject position. 

Here, the user mounts the optical disk 100a on the rotatable base 32 of the support tray 
5 and fits the disk hole at Ihe cmter of the optical disk 100a into the projection piece 41 
elastically, so that the optical disk 100a is fixed to the rotation base 32. 
1 0 Next, in the case where the support tray 5 is moved into the q)paratus, the user slightly 
presses the support tray 5 manually. By the pressing operation, the back side md wall of 
tihie concave groove 14 sq?arates fix)m the levea: 13a of the tray position detection switch 13 
and tiie lever 13a moves to the neutral position N from the opeai position O accordingly. 
Based on the switch signal at this time, die drive motor 6 for tray is driven and reversely 
1 5 rotated. Additionally, even when the operation is performed by the eject switch 2 in place 
of pressing the support tray 5 manually, the same operation is performed. 

The reverse rotational power of flie drive motor 6 for tray is transmitted to the gear 
train 7 flirough the belt 8, and the fliird gear 7c rotates anticlockwise in FIG. 3. Since the 
Aird gear 7c is coupled to the fourth gear 7d by the lug mechanism, the rotational power of 
20 the third gear 7c is not initially transmitted to the fourth gear 7d. However, aftea: the third 
gear 7c rotates to a fixed angle, the power of the tturd gear 7c is transmitted to the fourth 
gear 7d and the fourth gear 7d rotates anticlockwise together wifli the fliird gear 7c. 
Moreovor, since flie teeth portion 17a separates from the smaD gear 9 of flie fliird gear 7c, 
flie stop state of the actuation gear 17 is maintained regardless of the rotation of tiie fliird 
25 gear 7c. Whaa it rotates in flie anticlockwise directionbf flie fourfli gear 7d, flie support 
tray 5 is drawn into flie easel accordingly. At this time, tfie pin 19 of flie actuation gear 17 
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relatively moves along the guide groove 20 of the support tray 5. 

When the support tray 5 is drawn iato a predetermined position of the case 1, that is, a 
print position, the front side end wall of the concave groove 14 abuts against the lever 13a 
of the tray position detection switch 13 and the lever 13a moves to the close position C from 

5 the neutral position N accordingly. Based on flie switch signal at fliis time, the drive motor 
6 for tray is controlled to be stopped and tfie support tray 5 thereby stops at a predetermined 
print position. Just before the support tray 5 reaches the print position, the pin of the 
actuation gear 17 reaches a poiat A of the guide groove 20 in FIG. 5, and furfliar moves to a 
point B throu^ the outward pafli 21a of the circular path 21 ficom tiie point A. Hieai, in 

1 0 accordance with movement of the pin 19, the actuation gear 17 rotates clockwise and the 
teeth portion 17a meshes with tiie small gear 9 of the third gear 7c. By this mesh, the 
actuation gear 17 further rotates anticlockwise, and the pia 1 9 reaches a point C of the end 
top portion of the circular path 21. 

When the actuation gear 17 rotates clockwise, pressure to the actuation rod 26 is 

15 released. By this release, the actuation rod 26 is moved to the forward side of the easel, 
and the hook lever 24 is rotated clockwise by tiie urging force of flie qjring 28. Ihe hook 
portion 25 is placed at an mgage standby position to the hook receiver 29. Thereafter, the 
support tray 5 moves to the print position and stops. Just before the stop, the hook lever 24 
is eagaged with the hook portion 25 of the hook lever 24. By this mgagemeat, the support 

20 tray 5 is stably positioned at a predetermined print position. 

Thus, in the standby state during the start of priuting, die support tray 5 is ejected to 
the outside of the case 1 by the eject operation, and the rotatable base 32 is placed at a 
predetermined stop position on the support tray 5 at tiie time of returning to tihie case 1. 
Namely, one side of the square of the cushion sheet 61 formed on the upper surface of tiie 

25 rotatable base 32 is positioned to be opposed to die print operation range (printable range) of 
the thranal head 58. Moreover, the respective convex portions 38 of tiie lower surface of 
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the rotatable base 32 are j&t into flie respective concave portions 39 of the uppea: surface of 
the support tray 5, so that the lower surface of the rotatable base 32 abuts against the upper 
surface of ttie support tray 5. 

Moreover, according to this printing apparatus, when printing to one portion on the 
5 optical disk 1 00a is »ded by one print operation of the printer mechanism, the rotation base 
32 is rotated to a next stop po sition by a predetermined angle in ord«: tiiat printing should be 
performed to the next print portion on die optical disk 100a in die state that the operation of 
the printer mechanism is stopped. The followiag will explain die operation of the rotation 
mechanisuL 

10 As explained above, on the upper surface of the support tray 5, die cushion sheet 61is 
formed to be squar^firame sh£q>ed, and the position where each size of the square 
corresponds to die print operation range of die thermal head 58 becomes a stop possible 
po sition, and one to four print areas at the maximum on the optical disk 1 00a can be 
arbitrarily set 

1 5 Whm the drive motor 45 for a rotatable base is drivm, die rotational powe: due to diis 
drive is transmitted to die rotatable base 32 dirou^ die worm gear 46, die large gear 44a of 
die gear 44, die small gear 44b of die gear 44, and die gear 35, and the rotatable base 32 
rotates clockwise. Whm die rotatable base 32 rotates, die respective convex portions 38 of 
die lower surface of die rotatable base 32 slide on die upper surface of die support tray 5, 

20 and die friction is diereby reduced and the rotatable base 32 rotates smooddy. 

M die case where printing is performed to two portions on die optical disk 100a, the 
rotatable base 32 is rotated 180** after die first printing, so that die second printing is 
permed. Meanwhile, in the case where printing is prformed to four portions on die 
optical disk 100a, die rotatable base 32 is rotated 90'' after die first printing, so that die 

25 second printing is performed. Then, die rotatable base 32 is rotated every 90^ in a like 
m anner ^ SO that the third and fourdi printing is performed. 
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A predetermined rotatioa angle at which the rotatable base 32 should be rotated is 
detected by the rotation position detection switch 50 and an output signal from the encoder 
48. For exanq)le, in the case where a predetranined rotation angle is 90**, this angje is 
detected with reference to the point that die number of output pulses from the oicoder 48 

5 readies a predeteacmined number after the rotation position detection switch 50 detects the 
concave portion 51. In the case where a predetermined rotation angle is 180**, tfiis angle is 
detected with referrace to the point that the number of output pulses from the aicoder 48 
reaches a predetermined numbo: afteac tfie rotation position detection switch 50 detects the 
second concave portion 51. Whai tiie predetermined rotation angle is detected, flie drive 

1 0 of the drive motor 45 for a rotatable base is stopped, so tiiat flie rotatable base 32 stops. 
Whm the rotation of ftxe totatable base 32 is stopped, the cushion sheet 61 is always 
provided at the position corresponding to the print op^tion area of the tiiermal head.58- 

Whm the rotatable base 32 rotates to the predetermined angle and the cushion sheet 61 
is provided at the position corresponding to tiie print operation area of the thermal head 58, 

1 5 the respective convex portions 38 fall in die respective concave portions 39 of tiie support 
tray 5 and fit fliereto by the urging force of belleville-spring 36 as shown in FIG. 6B. In 
otfier words, the rotatable base 32 is moved downward. By this movement, the rotatable 
base 32 is adhered to flie support tray 5 flirougji flie ftiction sheet 40, so that ttie rotatable 
base 32 is stably supported at the position wifli a predetermined rotation angle. 

20 According to the above-structured printing apparatus, on flie upper surface of flie 
rotatable base 32 fliat stqpports flie optical disk 100a, flie cushion sheet 61 is adhered to flie 
areaconespondingto the moving area of flie fliermal head 38 at flie print operation time. 
The cushion sheet 6 1 has the size correspondmg to flie widfli of flie heat element row of flie 
thmnal head 58 and flie leagfli of flie movemeait th^eof . For diis reason, wheal ttie 

25 fliennal head 58 presses against ttie surface of flie optical disk 100a, the cushion sheet 61 is 
equally elastically deformed in flie direction of flie heat element row of the thennal head 58, 
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SO that the heat element row of the thermal head 58 comes in contact with the surface of the 
optical disk 100a uniformly as shown in FIG. 1 1 A, As a result, satisfactory printing can be 

p«f ormeA 

la the case where the cushion sheet 6 1 is adheared to ttie entire area of tihie upper surface 

5 of the support tray 5 as shown in FIG. IIB, the cushion dieet 61 is not equally elastically 
deformed because the optical disk 100a made of plastic plate material is beat as shown in 
FIG. 1 IB by the pressure of the thermal head 58. For this reason, there occurs imbalance 
that pressing force at the central portion is insufBcieat as conqiared with pressing force at 
both end portions of the heat element row of the thermal head 58, exerting an unfavorable 

10 influence upon printing. 

However, according to this embodiment, since the cushion sheet 61 has the size 
corresponding to the moving range of die thermal head 58, pressing force becomes equal as 
each portion, so that satisfactory printing can be performed. 

Moreover, as shown in FIG. 6B, the respective convex portions 38 of the rotatable 

15 base32arefitintotherespectiveconcaveportionsof the support tray 5, and the lower 
surface of the rotatable base 32 is adhered to flie upper surface of the support tray 5 throug^i 
the friction sheet 40. The rotatable base 32 is stmctured such tiiat the convex portions 38 
formed on the lower surface to reduce a resistance load at the time of rotating operation 
slide on flie upper surface of the support tray 5. Howevea; at tihie predetratnined rotation 

20 stop position of the rotatable base 32, a space formed between flie upper surface of die 
siqjport tray 5 and the lower surface of the rotatable base 32 is eliminated, so that the optical 
disk 100a is stably supported against the pressing from tiie thermal head 58. Moreover, 
this prevents accidmtal rotation of the rotatable base 32 whm die thermal head 58 moves. 
Furthennore, whea die rotatable base 32 is drivm to be rotated by the drive motor 45 

25 for a rotatable base, die power is transmitted to the rotatable base 32 tfirougji the gear train 
mcludmg die worm gear 46, that is, the worm gear 46, die large gear 44a of die gear 44, die 
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small gear 44b of the gear 44, and the gear 35, so that the rotatable base 32 rotates 
clockwise as shown by an arrow in FIG. 3. Though tius will be described later, die 
rotational operation of the rotatable base 32 and the moving operation of the thermal head 
58 are performed not snnultaneously but alternatively. The thermal head 58 performs 
5 printing as moving ficom the home po sition, which is die left end side of die ftame 54 dio wn 
in FIGS. 2 to 4, to die rigjit direction at the time of the print operation. In tiiis way, at die 
printing portion on die rotatable base 32, which is positioned at die ficont side of die support 
tray 5, where the thennal head 58 moves to perform printing, such a relationship is 
established that die rotational directional of the rotatable base 32 and the moving direction 
10 of the diermal head 58 at the print operation time are opposite to each other. 

Whea the tiiCTmal head 58 and die rotatable base 32 are alternatively driven, at die 
printing portion of die rotatable base 3, for example, the diermal head 58 moves fix)m die 
left to the right at die print operation time 2. On the contrary to this, when the rotational 
direction of the rotatable base 32 and die moving direction of die tiiecmal head 58 at the 
1 5 print op^^on time are die same as in the case diat die rotation of die rotatable base 32 is 
anticlockwise, di^e is a fear tiiat die rotatable base 32 will rotate slighfly at die time whoi 
die thermal head 58 is started to move by backlash caused by play of mesh of die teedi in 
the gear traiiL However, according to this embodimmt, since the rotational directional of 
die rotatable base 32 and die moving direction of the diermal head 58 at die print operation* 
20 time are opposite to each other, no backlash occurs and sligjhit rotation of die rotatable base 
32 can be preveated, so that satisfactory printing can be performed. 

As fiirdier explanation is given, Mction betwem the diermal head 58 and die back 
surface of die ink ribbon is extremely small While, large ftiction is gmaated between a 
surface, which is opposite to die back surface of die mk ribbon, where ink is coated and die 
25 surface of die optical disk 100a where die ink-coated surface abuts. Since die friction 
betwem die diermal head 58 and die back surface of die ink ribbon is extremely small and 
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sliding occurs therebetweCT, no force is applied onto the optical disk 100a in accordance 
wifli tihie movemCTit of the thmnal head 58 evm if the thermal head 58 moves on the optical 
disk 100a. However, when slight ficiction is generated betwem the thermal head 58 and the 
back surface of the ink ribbon for some reason, this becomes power that allows the optical 

5 disk 100a to be moved in the direction corresponding to the moving direction of flie thermal 
head 58 and acts on the support tray 5 tiirough the optical disk 100a, so that rotation is 
performed by the amount corresponding to the backlash of the gears which form the rotation 
drive mechanism of the siqpport tray 5. For this reason, according to this embodiment, the 
support tray 5 is stopped during the print operation and printing is performed in a state that 

10 flie optical disk 100a as the printing object to be mounted stands till, and this prevents the 
printing object ficom moving during the print operation and an unfavorable influ^ce ftom 

. being exerted i^n the printing result 

Moreover, the gear tram includes the worm gear 46 having a merit tiiat it has ejOSdrnt 
control over a force applied from the side of the load opposite to the side of the drive source. 

15 This eliminates the accidental rotation of flie rotatable base 32 and the 

maintained in a jBbted state wifliout fail, so ttiat satisfactory printing can be paformed. 
An explanation will be next given of the op^ation of the printer mechanism. 
In the printer mechanism at aprint standby time^ the head arm 96 on the carriage 56 is 
held substantially horizontally and the thermal head 58 is placed at a print standby position 

20 spaced from the surface of flie optical disk 100a by a fixed distance. Moreover, flie 

carriage 56 stops at flie home position set in the vicinity of the left end proton .of flie moving 
range. 

Next, when printing is started, flie drive motor 60 for a carriage is drivm forward and 
flie ou^ut gear 86 rotates anticlockwise. The rotational power of the output gear 86 is 
25 iransmitted to the first, second, fliinl and fourfli gears 87a, 87b, 87c, and 87d. 'nien,flie 
flurd gear 87c, which meshes with flie rack, rotates anticlockwise and fliereby the carriage 
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56 is moved along the guide shaft 55 ia the right direction. Moreover, the fourth gear 87d 
rotates and thereby the ribbon winding shaft 88 rotates m the ribbon windiag direction 
together with the fourtti gear 87d. Accordingly, the winding core 84 in the ribbon cartridge 
59, which mgages with the ribbon winding shaft 88, rotates and thereby the ink ribbon 80 is 
5 seqaaitiaUy wound and runs. 

hi parallel wifli this operation, the sun gear 92 of the swing clutch 91 is driveai to be 
rotated by the rotation of the output gear 86. hi accordance with the rotation of the sun 
goar 92, one planet gear 94a conies close to the cam gear 89 to mesh with the cam gear 89. 
By this mesh, the rotational power of the sun gear 92 is transmitted to the cam gear 89, so 
10 that the cam gear 89 rotates clockwise. 

The cam gear 89 rotates clockwise in the forward direction and thoreby the pin 98 in 
the cam groove 90 moves upward together with tiie head arm 96. The head arm 96, which 
moves with the pin 96, rotates anticlockwise around tihie shaft 95. By this rotation, the 
thermal head 58 moves downward and incUnes with respect to the horizontal direction as 
15 shown in FIG. 16B. 

The tooth omitting portion (not shown) is formed on a part of the periphay of tiie cam 
gear 89. When die cam gear 89 rotates by a fixed angle, the planet gear 94a falls in the 
omitting portion and runs idle. As a result, the thermal head 58 is held at die print position, 
which m^^jpfa^s a predetermined inclination angle and which contacts the surface of the 
20 optical disk 100a to sandwich die ink ribbon 80 dierebetwem. hi this case, die thermal 
head 58 comes in contact witii die surface of die optical disk 100a at a predeteimined 
pressure by elastic force due to die spring 97. Whm die motor 60 is furdier driven forward, 
since die planet gear 94a is positioned in die toodi omitting portion, die mk ribbon 80 is 
driven to be wound while die carriage 56 is moved in die rigjit direction in a state diat die 
25 thermal head 58 is maintained at the print position. 

Then, at the same time widi the movement of carriage 56 and die winding of ink 
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ribbon 80, the heating matoial of thermal head 58 is driven to be heated based on print data 
and mk of the rink ribbon 80 is sequentiaUy melted, fhOTnally transferred on the surface of 
the optical disk 100a, so that a character such as predetermined letter, mark, and ttie like is 
printed on a predetermined print area corresponding to the moving range of Ae carriage 56 
5 (thermal head 58). 

When Ae thermal head 59 mds the printing, the motor 60 is drivm reservedly and the 
output gear 86 rotates in a reverse direction (clockwise). By the reverse rotation of the 
output gear 86, Ae third gear 87c also rotates reversely clockwise. In accordance with the 
reverse rotation of the tiurd gear 87c, the carriage 56 moves in the reverse dkection (left 
1 0 direction) along the guide shaft 55, and returns to the home position. 

At this point, smce the fourth gear 87d is coupled to the ribbon winding shaft 8 8 
through the one-way clutch, the reverse rotating operation of the fourth gear 87d is not 
transmitted to the ribbon winding shaft 88 and the ribbon 80 is not wound. 

At the same time, by the reverse rotation of flie output gear 86, the sun gear 92 of the 
15 swing clutch 91 rotates reversely. By the reverse rotation of the sun gpar 92, one planet 
^jar 94 separates from the cam gear 89 and oflier planet gear 94b comes close to the cam 
gear 89, and meshes therewith. By this mesh, the rotational power of flie sun gear 92 is 
transmitted to the cam gear 89, and the cam gear 89 rotates reversely anticlockwise. 
Ihea, by the reverse rotation of the cam gear 89, the pin 98 in the cam groove 90 
20 moves downward togetibier with the head arm 96. Then, the head arm 96 rotates around the 
shaft 95 clockwise. By this rotation, tibie thennal head 58 moves upward and separates 
ftom the surface of ttie optical disk 100a, and the head arm 96 returns to ttie initial 
horizontal state. In addition, the tooth omitting portion (not shown) is formed on a part of 
ttie periphery of the cam gear 89. Wh» ttie cam gear 89 rotates by a fixed angle and ttie 
25 ttiermal head 58 returns to ttie print standby position, the planet gear 94b falls in the 

omitting portion and runs idle. After ttie planet gear 94b falls in ttie omitting portion, only 
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the carriage 56 moves in the reverse direction (left direction) by flie rotation of die motor 60 
in a state tfiat die ihennal head 58 is maintained at the print standby position. 

FIG. 10 shows the structure of an electrical circuit of tfie printing apparatus according 
to fliis embodiment The printing apparatus includes a control section 80. A personal 
5 computer 68 is connected to the control section 70 by an USB cable 67 via an intof ace (VF) 
71. 

The control section 70 includes a ROM 72 and a RAM 73. hi die ROM 72, program 
data such as a system program fliat controls the operation of each componeat of the prmting 
apparatus m accordance witti a print control signal fix)m die personal computer 68 is stored. 
1 0 Moreover, in the RAM 73, a memory that sores print data transmitted from the personal 
compute is included. 

Furth^, the ink jet switch 2, tray positioh detection switch 13 that detects die moving 
position of die support tray 5, rotatable base's rotation position detection switch 50 that 
detects the rotation position of the rotatable base 32 on the siq)port tray 5, printing material 
15 Idnd detection switches 64 and 65 diat'detect die kind of printing object (to be Kq>lained m a 
second embodhnent), and mcoder 48 are connected to die control section 70, respectively. 
Output signals of these components are supplied to the control section 70. 

Thm, the motor 6 for a tray, drive motor 45 for a rotatable base, tiiermal head 58, and 
drive motor 60 for a carriage are connected to the control section 70 via a drive drcuit 70, a 
20 drive circuit 76, a drive circuit 77, and a drive circuit 78, respectively. 

An explanation will be next given of print processing of die printing apparatus with 
refermce to the flowchart of FIG. 14. This print processing shows a case m which printing 
is performed to two areas PI and P2 on the optical disk 100a as shown m FIG. 2. 
The support tray 5 is drawn to die outside of die printing apparatus by die eject 
25 operation, and die optical disk 100a is set and moved into die q?paratus. Also, character 
strings to be printed to two portions on the optical disk 100a are input fix)m die keyboard of 
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the pCTSonal coDOipute 68. Thea, when printing is instructed from the personal computer 
68, print dala corresponding to the input character strings is g^erated by the personal 
computer 68 (step SI), and print data for peiforming printing to the area PI, a first portion 
on the optical disk 100a is transferred to the prmting apparatus (step S2). Moreover, a 
5 prmt start command is transferred to the printing apparatus from the 

(step S3). 

The printing apparatus stores the print data for the area PI, Le. a first portion received 
from the personal computer 68 to the RAM 73 (step S4), and performs print processmg to 
the area PI, Le. the first portion on the optical disk 100a upon reception of the print start 
10 command. 

More specifically, the control section 70 of the printing apparatus drives the motor 60 
for a carriage forward, so that the tfaennal head 58 is moved to the print position that abuts 
against the label surface of tihie optical disk 100a, The control section 70 transfers print 
data stored in the RAM 73 to the thermal head 58 one line by one as moving the carriage 56 

1 5 from ttie home position along the moving path. The control section 70 performs thomal 
printing for a first portion to the label sur&ce of the optical disk through the ink ribbon by 
driving the tiiermal head 58. At the print time, on the upper surface of the support tray 5, 
the cushion sheet 61 having the size corresponding to the moving range is provided on tiie 
area corresponding to die moving range of ttie thermal head 58. For this reason, whra the 

20 heat element row of the thermal head 58 presses against the label surface of flie optical disk 
100a, the thermal head 58 comes in contact with die surface of die optical disk 100a 
uniformly because die cushion sheet 61 is elastically deformed equally in the direction in 
which the heat element row is, so tiiat satisfactory printing is performed. Whm die 
thermal head 58 mds printing of aU print data for die first portion, die control section 70 

25 stops the drive of die diennal head 5 8 and drives die drive motor 60 for a carriage reversely, 
so diat the diennal head 58 is moved from die label surface of die optical disk 100a to a 
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non-print position and the carriage 56 is moved to the home position. 

Then, when the carriage returns to the home position, the drive motor 60 for a carriage 
is stopped, so that the iBrst print operation is mded. When the printing ^ds, the printing 
apparatus sends a print end command to the personal compute 68 (step S6). 

5 The personal conqiuter 68 that has received the print end cbmmand sends a rotation 
instruction command of support tray 5 to the printing apparatus (step S7). Ne^^t, the 
printing apparatus drives the drive motor 45 for a rotatable base to rotate the rotatable base 
32 clockwise. Then, when the rotatable base 32 rotates by a predetermined angle, the drive 
of die drive motor 45 for a rotatable base is stopped (step S8). Here, die predetemiined 

1 0 angle is 180*". Namely, as mentioned above, on the outer peripheral surface of the rotatable 
base 32, the concave portions 51 are formed at 90 degrees intervals, and after the rotatable 
base's rotation position detection switch 50 detects the second concave portion 51, the 
rotation angle at which the number of output pulses from the mcoder 48 reaches a 
predetermined number is set to 180°. The drive of the drive motor 45 for a rotatable base 

1 5 is stopped when the rotation angle of 1 80^ is detected based on the signals of die rotatable 
base's rotation position detection switch 50 and encode 48. 

The rotatable base 32 rotates 180° and thereby the cushion sheet 61, which is 
positioned at the opposite side of the cushion sheet 61, is placed at the position 
corresponding to the print operation area of the thermal head 58. This state becomes a 

20 predetermined stop position for the rotatable base 32 where Ihe cushion sheet 61 is 

positioned to be opposite to the print op^tion area of the diermal head 58. As mentioned 
above, at this position, the lower surface of the rotatable base 32, which floats from die 
support tray 5 by contacting only the convex portion 38 during rotation, abuts against the 
upper surface of the support frame 5. 

25 When the rotation operation of die rotatable base 32 is ended, die printing ^paratus 
sends a rotation ead command to the personal computer 68 (stq> S9). 
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Upon reception of the rotation end command from the printing apparatus, the personal 
con5)uter 68 saids print data for performing printing Id the area P2, Le. a second portion aa 
the optical disk 100a to the printing apparatus (step SIO), and smds a print start command 
(stepSll). 

5 The printing apparatus stores print data for the area P2,Le. a second portion that ha^ 
received from Ae personal computer 68 to the RAM 73 (step S12), and performs print 
processing of print data for the area P2, i.e. the second portion upon recq)tion of the print 
start command (step S13).. Ihconnection witihi the this print processing, similar to step S6^ 
the print operation of Ihe printer mechanism is performed to the optical disk 1 00a that is 

1 0 held on the rotatable base 32 in a stationary manner. At this time, regarding the optical 
disk 100a, the print area for a second portion on the optical disk 100a is positioned with 
respect to the printer mechanism by tfie rotation processing of stap S8. When printing for a 
second portion on the optical disk 100a mds, the printing apparatus sends a print end 
command to the personal computer 68 {step S14). 

1 5 After that, the personal coiiq;>uter 68 sends an eject conunand for ejecting the suqpport 
tray 5 (step S15). Then, the printing apparatus that has received the command drives the 
drive motor 6 for a tray to eject the support tray 5 to the outside of the case 1 (step S16). 
This makes it possible to take up the optical disk 1 00a having a desired character string on 
upp» and lower areas PI aiidP2 that sandwich a circular hole as a centcar. 

20 Ho^thedirectioninwWch the character strings to be printed on the areas PI andP2 
face may be arbitrarily controlled by a setting operation. For example, let a case be 
considered where the first print operation is performed to the first print area PI of ttie 
optical disk 1 00a shown in FIG. 2 in a manner that the uppar side of a character steing 
"ABC* comes to flie side of the circular hole of the optical disk 100a, and a character string 

25 1EFG" is printed on the second prmt area P2 of Ae optical disk 100a with the charact^ 
string* s lower side coming to die side of the circular hole of the optical disk 100a. In the 
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printing operation to be performed to the first area PI, print pattern data in which the 
characters in the characto: string "ABC are expanded nonnaUy in the ord^ of the 
characters is transferred to the Ibennal head 58 line by line in that order of the characters 
when the carriage 56 moves from left to right of FIG. 2 (JBcom upper side to lower side of 
5 FIG. l),ttieareby printing is performed. In the printing operation to be performed to ttie 
second area P2, printing is performed by transferring a print pattem in which the character 
string 'TEFG" is expanded in a manner that it is turned upside down and left-side right, to the 
thermal head 58 line by line. Or, print pattem data in which the characters are laid in the 
normal order may be expanded, and may be read out reversely and tumed upside down 
1 0 whm it is transferred to the theamal head 58. Additionally, in the case whore fee character 
strings to be printed to the areas P 1 and P2 should be both laid out with then: upper sides 
coming to the side of the circular hole, print pattsem data in which the characters are laid in 
the normal order may be generated and transf raed to the thermal head 5 8 in the order of flie 
characters in each printing operation. 
15 hi addition, the printing s^aratus sent the end command to ttie personal conq>uter 68 
every time when print processing and rotation processing ended, and received the start 
command for next processing from &e personal computer 68. However, the printing 
^aratus may, at first, receive print data for two portions and the print start command from 
flie personal conqputer 68, and all of a smes of processing fhoreafijer may be controlled to be 
20 paf ormed by only tibe printing apparatus. Moreover, a keyboard, a display section, 
memory of character fonts are provided to die printing apparatus to have the function of 
accepting data input, the function of editing input data and the function of genorating printed 
data, and thereby all processing and control may be singly preformed by the printing 
j^paratus without the need of connecting to the personal con5)uter 68. 
25 As e^qilained above, according to tiie first embodimmt, afta: printing for a first portion 
is performed to die label surface of the optical disk 100a, tiie rotatable base 32 on which die 
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optical disk 100a is mounted is automatically rotated by a predetermined angle to perform 
printing for a second portion. Accordingly, such a complicated task is not needed tbat the 
support tray 5 is ejected to change the direction of the optical disk 100a every time when 
printing is performed to the other portion subsequent to perfonning printing to one portion 
5 of the label surface, of the optical disk 100a. This makes it possible to provide printing to a 
plurality of portions of the surface of ftie optical disk 100a easily and efficimtly. 

Moreover, in this printing apparatus, at the time of performing print processing to the 
first and second portions in steps S5 and S13, tiie tiiermal head 58 and the drive motor 60 
for a carriage are driven to perform a print operation. Ehiring the print operation, the drive 

10 motor 45 for a rotatable base that drives the support tray 5 stops driving, and ttie support 
tray 5 is in a stationary state. Furflier, in step S8, when the support tray 5 is driven to be 
rotated, the print operation is in a stop state, hot this way, printing means and rotation 
driving means are selectively driven and both are not simultaneously driven and this 
provides advantages in which peak consmnption power of the driving apparatus can be 

15 reduced, the scale of the driving power supply source to be mounted on the printing 
apparatus can be decreased, and the driving power circuit can be made conipact at low cost 
(Second embodimoit) 

An «planation will be next given of the printing ^paratus of the second embodimmL 
The printing apparatus of the first embodiment was used to perform priating to the 
20 label of the optical disk 100a. The printing apparatus of fhc second embodimmt has tiie 

function capable of performing printing to both ttie label of the optical disk 100a and paper 

material. 

Generally, as shown m FIG. 9, flie optical disk 1 00a such as CI>-R and flie like is 
contained in a transparmt case 100b, and paper material 100c such as a cover, jacket, and 
25 the like is furflier contained m the case 100b. The paper material 100c has a rectangular 
sh^ whose one side, which is substantially the same length as the diamet^ of the disk-like 
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optical disk 100c 

In the printing apparatus of this embodiment, such the optical disk 100a and pap^ 
material 100c are used as priating objects. The rotatable base 32 has a chxnilar shape 
conesponding to the disk-like optical disk 100a, and the support tray 5 has a rectangular 

5 sh^e corresponding to Ifaep^er material 100c. Thea,atthetimeofprinting(lietifleand 
flie like to the optical disk 100a, the optical disk 100a is mounted on the rotatable base 32, 
and at the time of printing the tide and the like to the paper material 100c, the paper material 
100c is mounted on the support tray 5 including flie rotatable base 32, FIG- 12 shows a 
state where the paper material 100c is mounted on flie support tray 5 which is ejected ficom 

1 0 Ihe apparatus, and FIG. 13 shows a state where the support tray 5 on which the papor 
matraial 100c is mounted is moved to a predetermined print position in the ^paratus. 

Then, since the printing apparatus of the embodimmt makes it possible to perform 
printing to a diflfermt printing object, the kinds of printing objects are detected to allow print 
processing to be executed accordingly. 

1 5 Namely, a gate-like frame 63, whidi is positioned at the back side of the frame 54, is 
attached onto the base 3 of the case L A pair of fibrst and second detection switches 64 and 
65 as kind detection means for detecting the kind of printing object is attached to the lower 
surface of the frame 63 . The first and second detection switches 64 and 65 are spaced 
from each other to have a predetermined distance in a width direction of the case 1. The 

20 first detection switch 64 is attached to substantially the intermediate portion of flie frame 63, 
and the second detection switch 65 is attached to the position biased to one ©ad of the frame 
63. 

Then, the optical disk 100a is mounted on the rotatable base 32, and when the support 
tray 5 is drawn into the case 1 and inserted thereto in this state, the peripheral portion of the 
25 optical disk 100a comes m contact wifli an actuator 64a of flie first detection switch 64 as 
showninFIG. 8A, so that the first detection switch 64 is turned on. At this tune, flie 
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Optical disk 100a does not come in contact with the second detection switch 65, and the 
second detection switch therefore remains being turned OFF. Also, the paper material 
100c is mounted on the support tray 5 as shown in FIG. 12, and when the support tray 5 is 
drawn into the case 1 and inserted thereto in this state as shown in FIG, 13, the peripheral 
5 portionof the pa{)^mat^al 100c comes in contact with an actuator 64a of the first 
detection switch 64, so that the first detection switch 64 is tumed OIL At the same time, as 
shown in FIG. 8B, the peripheral portion of flie paper material 100c comes in contact with 
an actuator 65a of the second detection switch 65, so tihat the second detection switch 65 is 
tumed on. The kind of printing object can be judged by the operational combination of 
10 such two detection switches. 

FIG. 17 is a flowchart showing print processing of the printing ^paratus according to 
the second embodiment 

Iq this print processing, either the optical disk 100a or paper material 100c as a 
printing object is set on the support tray 5. Two portions are preset as printing portions. 
15 First, the printing ^paratus receives print data for two portions transfened from tiie 
personal compute: 68 (stssp SlOl), and stores Ae print data to the RAM 73 (step S102). 
Sequentially, the printing apparatus receives a print start command ftom the personal 
coniputCT 68 (step S103). 

The control section 70 of the printing apparatus drives the drive motor 60 for a 
20 carriage forward to move the thermal head 58 to the print position abutting against the label 
surface of the optical disk 100a. Tbe control section 70 transfi^s print data for the first 
portion stored in the RAM 73 to the fliermal head 5 8 one Ime by one as moving flie carriage 
56 ftom the home position along the moving path. The control section 70 performs 
thermal printing to the printing object through the ink ribbon by driving the tiiermal head 58. 
25 After printing, the control section 70 drives flie drive motor 60 for a carriage reversely to 
return flie fliermal head 58 to flie home position (step S104). 
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At the print time, on the upper surface of the support tray 5, the cushion sheet 61 
having the size corresponding to the moving range is provided on the area correspondmg to 
the moving range of the thermal head 58. For this reason, when the thermal head 58 
presses against the label surface of the paper inaterial 100c equally, so that satisfactory 

5 printing can be performed. 

Next, the control section 70 determmes the kind of printing object based on the 
opa^on states of the first and second detection switches 64 and 65 (step S105). The 
control section 70 detennines flmt ttie printing object is the optical disk 100a whai the first 
detection switch 64 is ON and flie second detection switch 65 is OFF. While, the control 

1 0 section 70 determines that the printing object is the paper material 100c when both the first 
detection switch 64 and the second detection switch 65 are ON. 

When tfie printing object is determmed as the optical disk 100a m st^ S105, fihie 
control section 70 drives flie drive motor 45 for a rotatable base to rotate the rotatable base 
32 clockwise in order to perform printing for a second portion to the label surface of the 

15 optical disk lOOa. Afterthat, whea rotating ftie rotatable base 32 180% the control section 

70 stops the drive of flie motor 45 based on signals firom the rotation position detection 

switch 50 and the mcoder 48 (step S106). 

Thm, tiie control section 70 perfonns printing for a second portion to the label surface 

of the optical disk 100a {step S107). Whm ttie print processing for a second portion is 
20 mded, the control section 70 drives the drive motor 6 for a tray to eject tfie si^port 5 to the 
outside of the case 1, and eads the processing (step S108, END). 

Wheu deteimimng that the printing object is the papar material 100c afte the end of 
the printmg for a first portion, the control section 70 drives flie drive motor 45 for a 
rotatable base to drive the drive motor 6 for a tray without rotating die support tray 5 180°, 
25 andejectsthesupporttray5 to flie outside of the ^paratus (step S109). 

The user extracts flie paper material 100c fiom ttie ejected support tray 5, and rotates 
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the paper material 100c 180° manually in the horizontal plane to change the direction. In 
this state, die user mounts the papa: material 1 00c on the support tray 5 agam to make 
preparations for printing for a second portion- 
After that, a standby state for print restart hxstruction is set For example, when 
5 judging that that the print restart is instructed by the eject switch operation done by the usct 
(step SllO), the control section 70 drives the drive motor 6 for a tray to pull the support tray 
5 to the piiDt position of flie apparatus (step Sill). After the support tray 5 moves to a 
predetermined position of the ^paratus, the control section 70 performs print processing for 
a second portion in the same way as the print processing for a first portion (step SI 12). 
1 0 When the print processmg for a second portion is aided, tihie control section 70 ejects the 
stqpport tray 5 to the outside of the apparatus and ends the processing (step S113, END). 

In the printing apparatus of the second embodimmt, since the printing area is set to a 
plurality of portions of the label surface of flie optical disk 100a, the optical disk 100a is 
drivai to be rotated m the apparatus. Moreover, in terms of the structure in which printing 
1 5 means and rotation driviag means are selectively driveo, the same effect as the printing 
apparatus according to the first embodimmt can be obtained. 

Itisassumedthatwhenthesizeof one size of the paper material 100c is substantially 
flie same as the diameter of the optical disk 100a, flie rotatable base 32 is rotated in tfie ca» 
1 to change the direction of the paper material 100c automatically to deal witti the printing 
20 to a plurality of portions after the printing to one portion is «ided. lu this case, arotation 
diameter of the rectangular paper mataial 100c is equal to the leaigtii of a diagonal line, and 
fixe length becomes largo: than tfie diameter of the disk-like optical disk ICWa. For this 
reason, there is a need to increase tfie size of the support tray 5 that scQ>ports these two 
printing objects and tiie size of the case 1 that contains in consideration of the rotation of die 
25 square paper material 100c, with the result that the entirety of the printing apparatus will be 
oilatged. 
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However, in the printing apparatus according to the second embodimeat, the rotatable 
base 32 is rotated in die case 1 to change flie direction automatically on only the case of flie 
disk-like optical disk 100a. In the case of the rectangular paper material 100c, the support 
tray 5 is ejected to change the direction manually every time when one printing ends. For 
5 diis reason, the width of the support tray 5 is made a little larger dian the diameter of ttie 
optical disk 100a, thereby eliminadng the need for increasing the size up to the length of the 
diagonal line of Ae paper material 100c, so fliat the entirety of the printing apparatus can be 
miniaturized. 

Additionally, before the printing is started, the support tray 5 is ejected to the outside 
10 of the apparatus by the eject operation to set die printing object on the support tray 5. At 
this time, the rotatable base 32 is rotated ia die apparatus in advance and placed at a 
pzedetermined stop position based on the signals ficom tfie rotation position detection switeh 
50 and the encoder 48, thereafter bemg moved to the outside of ttie apparatus. 

As a result, even if the rotatable base 32 is rotated by some external forces and 
1 5 detached from the predetermined stop position, it is possible to place the rotatable base 32 at 
die predetermined stop position by this positioning process at the time when the printing 
object is set 

(Third embodimenQ^ 

An e;q)lanation will be next givm of die printing ^paratus having the apparatus 
20 structure which is appropriate to the use in a vertical position. 

FIG. 18 is a perspective view showing the entirety of a printing apparatus according to 
this embodimait FIGS. 19 and 20 are a side view and a front view, each showing die 
structure of the main parts of the printing apparatus. 

This printing apparatus includes a box-shape case 101 with the shorter side at the top 
25 as an apparatus main body. Qnbothoutersidesurfacesof die bottom of the case 101, 
fliere is formed a leg portion 102 to stabilize placement to an mstalling surface. The case 
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101 is installed uprightly on the installing surface with the leg portion 102 at the bottom. 

A base 103 is provided in the case 101, and a tray 121, which siqiports an optical disk 
170 as a printing object, is provided on the base 103. Moreover, in the case 101, there is 
provided a printea: section 135 that performs printing of title and the like of data recorded on 
5 the optical disk 170 to the surface (label surface) of the optical recording medium supported 
by the tray 121. 

The tray 121 has a rectangular plate-like tray main body 122. At one side surface of 
the tray main body 1 22 to be used as a disk support surface 1 23 fliat supports the optical 
disk 170, there is provided a rotatable base 125, which is rotatable around a rotating shaft 

1 0 124 and which supports tihie optical disk 170. 

The rotatable base 125 is formed to have a circular shape correspondiag to die shape 
of the optical disk 170. A cushion sheet 126 is adhered to flie surface of the rotatable base 
125 that abuts against the optical disk 170. At tihie central portion fliereof, a plurality of 
engaging claws 127a, which mgage with the inner periphery of a circular hole 171 of the 

1 5 optical disk 170, is formed to be projected from flie surface of the rotatable base 125. Also, 
on the peripheral portion of die cushion sheet 126, a plurality of ^gaging claws 127b, 
which engage with flie outeac periphery of die optical disk 170, is formed to be projected 
fiom flie surface of flie rotatable base 125. When engaging wifli flie optical disk 170 , ttiese 
mgaging claws 127a and 12 7b have a projection he ight to sudhi a degree flia t they do not 

20 project through flie label surface of flie optical disk 170. The engaging claws 127a and 
127b mgagp wifli flie optical disk 170, and flie optical disk 170 is fliereby held by ttie 
rotatable base 125. 

The tray 1 2 1 is placed in tfie case 101 wifli flie shorter side at flie top in a state fliat flie 
disk support surface 123 is directed substantially vertically. The tray 121 is guided along 
25 guide rails 104a and 104b provided on flie base 103 at upper and lower positions in flie case 
101. The tray 121 is provided to be movable betwem a predetermined containing position 
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in the apparatus fliat performs printing to the optical disk 170 and an eject position, which is 
the outside of the apparatus, where the optical disk 170 is attadiable and detachable. 

A rack 128 is provided at the side edge of ttie lower side of the tray main body 122. 
In the case 101, there is provided a stepping motor (tray driving motor) 107 that rotates a 
5 drive gear 105 forward and reversely throngh ttie drive gear 105, which meshes wiA a rack 
128, and a gear train 106. Th«, the motor 107 is driveu in one direction by the operation 
of an eject button 109 provided on a front panel 108 of the case 101, so that the tray 121 
placed in the apparatus is ejected to the outside of the apparatus from an op^iing portion 
110 formed at the front surface of flie case lOl! Moreover, the motor 107 is driven in the 

1 0 opposite direction by the operation of the eject button 109, so that the tray 121 placed at the 
outside of the qyparatus is moved to the containing position in the apparatus. 

Additionally, iu the case 101, there are provided position detection switches 111 and 
112 which detect flie moving position of the tray 121 in the inside and outside of the 
apparatus. Based on the siguals from these position detection switches 111 and 112, die 

1 6 drive of fee motor 1 07 is controlled, so that the tray 12 1 is controlled to be stopped at a 
predetermined stop position in the inside and outside of the case 101. 

Moreover, at the back end portion of the tray main body 122, feere is provided an 
engaging portion 132 that is engageable/disengageable with/from a hook 113 provided in 
the case 101.. When fee tray 121 is contained at a predetermined position in fee case 101, 

20 fee mgaging portion 132 is mgagwi with fee hook 113, so that fee tray 121 is held to be 
fixed to fee case 101. 

When an eject button 109 is operated, a soleaaoid 114 is driven. As a result, a plunge: 
115 is sucked, and fee hook 113 rotates around a shaft 116 clockwise fix>m fee position 
shown iu FIG. 19 to release fee oigagement between fee hook 113 and fee eagagiag portion 
25 132, Sequoatially, fee motor 107 is drivoi, so that die tray 121 moved to fee outside of fee 
apparatus. Aftar fee motor 107 is started, fee drive of die solmoid 114 is stopped and fee 
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hook 113 is returned to the position of FIG. 19 by the function of a return spring 117. 
Moreover, the motor 107 is drivm reversely, so that the tray 121 moves to the inside of the 
apparatus. Then, the engaging portion 132 abuts against the hook 113, and the hook 113 is 
engaged with the mgaging portion 132. The reason is that since the top ends of both the 
5 mgaging portion 132 and hook 113 are inclined, the hook 113 is returned to the drigjnal 
position by the return spring 117 after the hook 113 is pudied by the mgaging portion 132 
to rotate clockwise. 

The rotatable base 125 provided on the disk support surface 123 of die trayl21 has die 
rotating shaft 124 at its center, and the rotating shaft 124 isrotatably supported by die tray 
10 mainbody 122 to be rotatable to die tray main body 122. A motor 129, which is provided 
at die back surface side of die disk support surface 123 of die tray main body 122, is used as 
adrive source and driving force of die motor 129 is transmitted to die rotating shaft 124, so 
fliat die rotatable base 125 is drivm to be rotated clockwise. 

In addition, the tray main body 122 is provided witii a rotation angle detection switoh 
15 131, which detects a rotation angle of die rotatable base 125 to control die drive of the 

motor 129. The detection switoh 131 is actuated by projections for a switoh operation (not 

. — — ^ — ^ — \ 

shown) provided on two portions of the outer periphery of die rotatable base 125 to be 
opposed 180**. The stop position of die rotatable base 125 can be detected by die actuation 
ofthe switoh 131. 

20 Moreover, in the case 101, diere is provided die printer section 135, which is placed at 

die disk support surface 123 of die tray 121 to be opposite to die rotatable base 125 and 

which is composed of a thmnal transfer printer. 

The p rinter section 135 includ es a bridge-shape printer frame 136. Leg portions 137a 

and 137b, which are provided at both «id portions of die printer frame 136, are fixed to die 
25 base 103 of die case 101. A vertical frame portion 137c, which is vertically stretehed 

betwetai die leg portions 137a and 1 37b, is placed to be biased to die front side of die case 
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101 from the rotation center portion of the rotatable base 125. 

The printer frame 136 supports a carriage 141 equipped with a thermal head 142 and 
forms a running path where the carnage 141 is moved back and forth vertically along the 
rotatable base 125. A guide shaft 138, which guides the carriage 141 shdably, is provided 
5 in parallel with a vertical frame portion 137c. Moreova:, a rack 139 and a guide rail 140 
are provided along an opposite face side to the rotatable base 125 of the vertical frame 
portion 137c. The rack 139 meshes with a drive gear 144 provided at the carriage 141 
whm the carriage 141 runs. The guide rail 140 guides the carriage 141. The carriage 141 
is structured in a self-propeUing system in which the drive gear 144 is driven by the 
1 0 equipped stepping motor 143 to move back and forth along the rack 139. 

A ribbon cartridge 161, which contains an ink ribbon 162 for thermal transf^ printing, 
is attached to the front side of the carriage 141. The ribbon cartridge 161 is replaceable by 
opening a printer cover 118 provided at the front of the case 101. 

Next, the printer section 135 wiU be frirther explained based on FIGS. 21A and FIG. 
1 5 21B. FIGS- 21A and 21B correspond to FIGS. 16A and 16B explained in tiie first 
embodiment, and ttie printer section 135 of tins embodimmt has substantially flie same 
stmctuie as the structure of the printea: mechanism of the first embodiment For the 
convenience of the ejqplanation, diffemit reference numerals are added to the compon^ts 
conunon to the prints mechanism of the first embodimoit However, the frmctions and 
20 operations are the same, except flie runnmg direction of the carriage. Id the explanation set 
forth below, though some are duplicated, the structure and the op^tions of the printer 
section 135 will be briefly described. 

The thermal head 142 is provided at die front of die carriage 141. In the carriage 141, 
there are provided a running drive mechanism of the carriage 141, a head moving 
25 mechanism of the thmnal head 142, and a winding myechanism of the ink ribbon 162. The 
stepping motor 143, which is a startiug source for these mechanisms and which rotatable 
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forward and reversely, is attached to the back surface of the carriage 141. 

The ribbon cartridge 161 includes a case 163. On the case 163, a concave portion 

164 to which the thermal head 142 is inserted In the case 163, a ribbon supply core 165 

and a ribbon winding core 166 are provided. The ink ribbon 162 paid out from the ribbon 
5 supply core 1 65 is guided by a plurality of guide pins 167, and is wound around the wind 

core 166 throu^ the concave portion 164 where the thermal head 142 is positioned. 

In the carriage 141, thore is provided an output gear 145 attached to an output shaft of 

flie steqppiQg motor 143, and a large-diameter gear 146a meshes with the ou^ut gear 145. 

Moreover, a small-diameter gear 146b provided coaxiaUy with the large-diameter gear 146a 
1 0 meshes wifli die drive gear 144 that meshes with the rack 139. The drive gear 144 meshes 

with the ribbon winding gear 147. Moreover, a ribbon winding shaft 148 is provided 

coaxially wiA a rotating shaft of die ribbon winding gear 147 through a one-way clutch (not 

shown). The ribbon wmding shaft 148 projects to the j&ont of the carriage 141 to mgage 

with the winding core 166 of die ribbon cartridge 161. 
15 Moreover, a cam gear 149 is provided in the carriage 141. The cam gear 149 is 

provided with an arc-shape cam groove 150, which is off-centered against the center of die 

rotation. Then, a swing clutch 151 is fomied between die cam gear 149 and the output 

gear 145. 

The swing clutch 1 5 1 is conq)Osed of a sun gear 92, which meshes wifli die output 
20 gear 145, and a pair of planet gears 154a and 154b, which mesh with die sun gear 152 and 
which are supported to be movable in the drcumfermtial direction of die sun gear 152 
throu£^ an arm 153. 

lathe carriage 141, there is provided a head arm 155 to whidi the thermal head 142 is 
attached to be rotatable around the CCTita: of a shaft 156. The head arm 155 is urged 
25 anticlockwise by a spring 157 provided at one end side in a tmsioned state. Furdier, die 
head arm 155 is provided with a pin 158 close to die one md. The pin 158 is slidably 
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iasexted to the cam groove 150 of the cam gear 149. 

Next, the operation of the printer section 135 will be explained. In the standby state 

for die printing operation, the carriage 141 stops at the home position which is around the 

upper end position in the moving range on die ruiming path which is formed in die vertical 
5 direction. As shown in nG.21A, die fliennal head 142 is in a state whore it is located at 

die print standby position separated ficorn die surface of die optical disk 170. 

Whm the motor 143 is drivm forward from diis state, die output gear 145 is rotated 

anticlockwise, and die carriage 141 runs vertically downward along the guide shaft 138 and 

die guide rail 140 due to the anticlockwise rotation of the drive gear 144 meshing with die 
1 0 rack 139. The ribbon winding shaft 148 is rotated in the ribbon winding direction by die 

rotation of die ribbon winding gear 147, and die ink ribbon 162 paid out ficom the supply 

core 165 is sequmtially wound around the wiading core 166. 

Furthear, the sun gear 152 of the swing clutoh 151 meshing widi die output gear 145 

rotates, and the planet gear 154a on one side approaches die cam gear 149 and meshes widi 
15 tiiis. Duetotiiis,fherotationpowerof die sun gear 152 is transmitted to die cam gear 149, 

and die cam gear 149 thereby rotates clockwise, and the head arm 155 rotates anticlockwise 

around die shaft 156. As a result, as shown in FIG. 21B, the thomal head 142 moves to 

the print position which abuts the optical disk 170. 

A tooth omitting portion (not shown) is formed on a part of die periphery of die cam 
20 gear 149. Whm die cam gear 149 is rotated by a fixed angle, die planet gear 154a falls in 

die tooth omitting portion and runs idle. For this reason, die thermal head 142 is 

maintained at the print position. 

When the motor 143 is further driveai forward, since die planet gear 154a is positioned 

in die tooth omitting portion, the carriage 141 moves vertically downward on die ruiming 
25 padi and the ink ribbon 1 62 is wound, with the thermal head 142 maintained at the prmt 

position. Then, along widi the move of the carriage 141 and die winding of the ink ribbon 
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162, the heat elements of the thermal head 142 are driven based on the print data to gaierate 
heat, sequCTitially melting ink on the ink ribbon 162. hi response to this, the ink is 
thermaUy transferred onto the surface of the optical disk 170, and printing of a tide and the 
like is performed to a predetermined print area on the surface of the optical disk 170 within 
5 the moving range of the thermal head 142. 

Referring back to FIG. 1 8, an area A on the rotatable base 125 shown by a brokm line 
indicates the position of an area corresponding to a moving range where the thermal head 
142 moves whm the tray 121 is contained at a predetramined containing position in the case 
101. A widA W corresponds to a width of a heating elemmt column of the thermal head 
1 0 142, and a leagth L corresponds to a distance where the thermal head 142 is movable. 

Moreover, an area B shown by a broken line in FIG. 1 8 indicates a print area, which is 
a short strip ^bape, whece printing is performed to die optical disk 170 on the area A when 
the optical disk 170 is supported by the rotatable base 125. This corresponds to the size of 
the area A. 

1 5 When die carriage 141 moves to the lower end of the moving range and the print 
operation aids, the motor 143 is drivrai reservedly and the output gear 145 rotates m a 
reverse direction (clockwise). In accordance with this operation, the drive gear 144 also 
rotates reversely clockwise, and the carriage 141 starts to move to the home position, which 
is placed at the vertically upper position, along the guide shaft 138 and the guide rail 140. 

20 At fliis pomt, since the ribbon winding gear 147 is coupled to the ribbon winding shaft 
148 dirough the one-way clutch, the rotation of the drive gear 144 is not transmitted to the 
ribbon wiading shaft 148. By the reverse rotation of the output gear 145, the sun gear 152 
of the swing clutch 151 rotates reversely, and one planet gear 154a separates ftom die cam 
gear 149. At die same time, other planet gear 154b comes close to the cam gear 149, and 

25 'meshes thorewidL By this mesh, die rotational power of the sun gear 152 is transmitted to 
the cam gear 149, and the cam gear 149 rotates reversely anticlockwise- 
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Th©a, by the reverse rotation of tiie cam gear 149, the head arm 155 rotates around the 
shaft 156 clockwise and is moved up to the print standby position. In addition, the tooth 
omitting portion (not shown) is formed on a part of the pmph^y of the cam gear 149. 
When the cam gear 149 rotates by a fixed angle and the thermal head 142 returns to the 
5 print standby position, ttie planet gear 154b falls in die omitting portion and runs idle. 
After the planet gear 154b falls in the omitting portion, only the carriage 141 moves to die 
home position in a state that the thermal head 142 is maintained at the print standby position 
by the reverse drive of the motor 143. 

FIG. 22 is a view showing die relationship of force acting on die carriage 141. 
10 It is assumed diat mass of die carriage 141 is m[Kg], power by which die tfiermal head 
142 presses die optical disk 170 is P, reaction force which die carriage 141 receives by 
power P is NDN], and a factional coefficient betwem the back surface of the ink ribbon 162 
. and die diermal head 142 is i [-]. Moreova:, a ftictional coeffidait between the carriage 
141 and its running padi, diat is, among the guide shaft 138, rack 139, and guide rail 140 is 
15 1 *[-]. Force F[N], which is required to cause the carriage 141 to run vertically downward 
at the print operation time, is expressed by F[N]>Cl + i ') N[N] - m[Kg] g[m/s^. Here,g 
represents acceleration of gravity. 

Ja tiiis w^y, printing is performed when the carriage 141 moves vertically downward 
and the mass of the carriage 141 diereby acts on the vertically downward direction. For 
20 this reason, it is possible to reduce force F that is needed to move the carriage 141. 

Accordingly, it is possible to reduce a load on the motor 143 for causing die carriage 141 to 
run, and the motor 143 can be miniaturized to make it possible to reduce the power 
consumption at die print operating time. 

This printing apparatus is connected to die computer apparatus by a communication 
25 cable, and performs printing to the optical disk 170 upon reception of transfer of print data 
such as a tide and die like relating to data, which is input, edited and recorded on the optical 
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disk 170 by the conqratar jqpparatus. 

to Ihis iffintmg q>paratas, the area where printing is paf onned to the optical disk 170 
by one print processing is an area diown by a laaik B in FIG. 18. When the carriage 141 
of the printer section 135 moves along tiie running pafli and the terminal head 142 is driven 
5 to perform the print operation, the rotational base 125 of the tray 121 stops. Accordingly, 
the optical disk 170 stands still and is held on the rotational base 125. 

In the case where the printing is performed to two portions on the surface of the optical 
disk 170, whoi tibie first printing aids, die motor 129 is driven to rotate the rotational base 
125 180°. Tbsa, after Ae rotational base 125 stops, printing for a second portion is 
1 0 performed. Control of the rotation angle of tiie rotati.onal base 125 is conducted based on 
tiie detection signal firom ttie detection switoh 131. 

A mark C in FIG. 18 shows the position of the area where die printmg for a second 
portion is performed afta: the printing for a first portion m the area shown by the marie B. 
As shown in the figure, after the first printing ends, the rotational base 125 is rotated 180° to 
15 perform second printing, thereby makmg it possible to provide printing to the position, 
which is the oppoate side of the label surface that sandwiches the circular hole 171 of the 
optical disk 170. 

As e3q»lained above, in the printing ^^paratus according to diis embodimait, there is 
provided the printer section 135, which performs printing in such manner that the tray 121 is 
20 verticaUy placed to support the optical disk 170 in a vertical direction and the Aermal head 
142 is verticaUy moved from die upper to the lower against the vertically directed tray 121. 
This makes it possible to contain die tray 121 and the printer section 135 m die box-shaped 
case 101 widi tiie small bottom area and die shorter ade at die top, so fliat die instalhnmt 

area for die q>paratus can be reduced. 
25 Moreover, die printer section 135 performs printing m such a manner fliat die ttiomal 

head 142 is moved down to die opti:cal disk 170 supported on die tray 121 when die carriage 



wo 03/091035 PCT/JP03/05445 

50 

141 moves vatically downward along flie tray 121. For this reason, it is possible to reduce 

a load on ±t motor 143 for causing the carriage 141 to run by use of the weight of (he 

carriage 141 at the print operatrag time. Accordingly, the motor 143 can be miniaturized 

to make it possible to reduce the power consumption. 
5 (Fourth embodimmt) 

An explanation will be given of the printing apparatus whore a carriage moving 

direction at the print operating time is different as comparing with tiie third embodiment 
FIG. 23 is a side view showing the structure of the main parts of the printing apparatus 

according to the fourth embodiment 
10 Theconfigurationof this printing apparatus is the same as that of the third 

embodiment except that the carriage moving direction at the print operating time is different 

as mentioned above. Additionally, the same reference numearals are added to the same 

components as those of the third embodim^t 

The printing apparatus of the fourth embodiment also includes the case 100 witti the 
1 5 shorter side at the top. The tray 121 is vertically placed in the case 101, the optical disk 

170 is supported on the rotatable base 125 in the vertical direction, and the prints: section 

135 is provided to the tray 121. 

In the printer section 135, the home position of the carriage 141 is set to Ae lower end 
portion of the printer ftame 136. Wh«a the carriage 141 moves vertically iq)ward fiom flie 
20 home position, the thermal head 142 is moved to the print position to perform printing. On 
the other hand, when tiie carriage 141 moves to the upper ead portion of the prints frame 

136 and the priuting ends, tfie tiiermal head 142 is moved to the print standby position to 
move the carriage 141 to the home positioxL 

In the printing a4)paratus of the fourth embodiment, tfiere is provided the printer 
25 section 135, which performs printing in such mamier that the tray 121 is vertically placed to 
support the optical disk 1 70 m a vertical direction and the tihiermal head 1 42 is vertically 
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moved from the lower to the upper against the vertically directed tray 121. Similar to the 
ttiird embodimrat, since it is possible to contain the tray 121 and printer 135 in the box- 
shaped case 101 wifli the shorter side at the top, so fliat the installmmt area for the apparatos 
can be reduced. 
5 (Fifth embodiment) 

An explanation will be next givm of the printing apparatus having the printer section 
that moves the thmnal head horizontally to perform printing. 

FIG. 24 is a side view showing the. structure of the main parts of the printing ^paratus 
according to the fifth embodimoiL The jprinting qiparatus of this embodiment includes the 
1 0 case 100 with the shorter side at the top. The tray 121 is vertically placed in the case 101, 
an opcaung portion is formed on the ceiling surface of the case, and the tray 121 is movable 
to the outside of the apparatus through flieopoimg portion. The printer section 135 
includes ttie printer fiame 136 placed in the case 101 horizontally, and the carriage 141 is 
provided to be movable along the printer frame 136. 
15 hi the printer section 135, tihie home position of the carriage 141 is provided at die right 
ead portion of the printer frame 136 m FIG. 24, and when the carriage 141 moves t the left 
side, the thermal head 142 is drivra. Additionally, the same refermce numerals are added 
to the same coni^nents as those of the third and fourth embodimmts. 

In the printing ^paratus of this embodimmt, thero is provided tfie prints section 135, 
20 which performs printing in such manner that flie tcay 121 is vertically placed to support the 
optical disk 170 in a vertical direction and the thranal head 142 is horizontally moved 
against the vertically directed tray 121. Similar to the tibird and fourth embodimeats, since 
it is possible to contain the tray 121 and prints 135 m tfie box-shaped case 101 with the 
shorter side at the top, so tiiat the installmeait area for the apparatus can be reduced. 
25 As explained above, according to flie preset mvmtion, the printing object is 

supported substantially vertically and printing is performed to tfie printing object by print 
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meaos, so that the shape of the apparatus main body having the support means and print 
means can be reduced to one with a small instaUmmt space. Moreover, the print head is 
moved form the upper to the lower against flie printing object supported substantially 
vertically to peif orm printing by thermal transfer printing and the like. As a result, force, 
5 wMch is required to move the print head, can be decreased, and power consumption at the 

print operating time can be reduced. 

The present inv^tion is not limited to the aforemmtioned embodiments, and 
applications and modifications may be arbitrarily possible. 

For example, the first embodiment explained the exanq^le in whidhi the recording 

1 0 medium as the printing object was die optical disk. However, ttie recording medium as a 
printing object is not limited to the optical disk, and any recording medium may be possible. 
For exan^le, it is possible to use a magnetic disk such as a flexible disk, and the like, an 
optical magnetic disk such as an MO disk, and the like, and optical recording media such as 
MD, C3XROM, CD-RW, DVD-ROM, DVD-R, DVD-RAM, DVD-RW, DVD^-RW, and flie 

15 like in addition to C3>R shown as an exarq?le of the optical disk. 

The aforementioned embodiments explained that flie program for executing each 
opoation was stored in the ROM 72 of the printing apparatus. The storage medium of the 
program is not limited to this and any medium may be possible. For exaiqple, other 
storage media such as an IC card, a memory card, and the like may be used. Moreover, the 

20 program is stored in a hard disk of the personal computer 68 or flie storage media for 

external storage, such as a floppy disk, CD-ROM, CVD-ROM, and tfie like, and flie printing 
apparatus may be controlled flirough the personal compute: 68. Or, the program may be 
carried by a carrier wave which can be run on a computer to supply the program to the 
personal computers 68 and 183, so fliat flie printing apparatus may be thereby controlled 

25 hi flie aforementioned embodiments, the plurality of convex portions 38 are formed on 
flie lower surface of ttie rotatable base 32 and flie concave portions 39, which correspond to 
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the convex portions 38, are formed on the support tray 5. However, the structure may be 

made flie other way around. Namely, the plurality of concave portions may be formed on 

tibie lower surface of the rotatable base 32 and the convex portions, which correspond to the 

concave portions, may be formed on the support tray 5. 
5 hi the aforementioned embodiments, the fdction sheet 40 is adhered to the lower 

surface of flie rotatable base 32. However, the fiiction sheet 40 may be adhered to the . 

upper surface of the support tray 5. 

hi the aforementioned embodimmts, die plurality of convex portion 38 may be formed 

on the portion, which is the lowo: surface of the rotatable base 32 and which is subjected to 
10 pressure by the thermal head 58 as shown in FIG. 15. Moreover, a case in which die 

convex portions 38 are formed on the upper surface of die support tray 5 may be possible, 
hi the aforementioned embodimmts, the printer section was explained as the thermal 

transfer printer. However, the type of the printer is not limited to this. For example, fliis 

may be configured by the ink jet prints:. 
1 5 The af orem^tioned embodiments raplamed die case in which a main scanning width 

W of the diermal head 142 was small to die size of the label surface of flie optical disk 170. 

However, this may be^ one that corresponds to the diameter size of Ae optical disk 170. 

Additionally, in tiiis case, since ttie optical disk 170 is circular-shaped and the printing is 

performed m fliis range, die driving range of the heating elemmt column, which drives the 
20 optical disk 170 to the sub-scanning of die tfiermal head 142, may be controlled. 

The aforementioned embodimmts explained the ttiermal head 142 was moved to die 

tiay 121 which was in a stationary state. However, the thamal head fixed at a 

predetermined position is drivm to be heated and die tray, which siqqports die optical disk, is 

moved to the thermal head, so that printing may be pof ormed. 
25 Various embodiments and changes may be made thereunto without departing from the 

broad spirit and scope of the mveation. The above-described embodunents are nitended to 
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illustrate the presmt invation, not to limit the scope of the present invmtion. The scope 
of the present invention is shown by the attached claims rather than the embodimaits. 
Various modifications made within the meaning of an equivalent of the claims of the 
invention and within the claims are to be regarded to be in the scope of the presait 
5 invmtion. 

This application is based on Japanese Pataat Application No. 2002-127123 filed on 
April 26, 2002 and Japanese Pat^t Application No. 2002-158983 filed on May 31, 2002 
and including specification, claims, drawings and summary. The disclosure of the above 
J^anese Patmt Applications is incorporated heardn by ref ermce in its oitirety. 
10 Industrial Applicability 

As explained above, according to the presait inveation, it is possible to provide a 
printing apparsitas with a smaU installmwt space. 

Moreov^, according to the present invention, it is possible to provide a printing 
apparatus whose consumption powa: at a print operating time is small 
15 Still moreover, according to the presmt invention, it is possible to provide a printing 
apparatus capable of effidentiy performing printing to a plurality of portions on the surface 
of a printing object with a simple apparatus configuration. 
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CLAIMS: 

1 . A printing apparatus comprising: 

support means (5, 121) for supporting a data recordable recording medium 
5 substantially vertically; and 

print means (56, 58, 135) for printing predetermined data to the recording medium 
supported by said support means (5, 121). 

2. The printing apparatus according to claun l,wherein said print means (135) 
includes a print head (142) to move the print head (142) substantiaBy verticaHy along flie 

1 0 recording medium supported by said support means (121), and to drive the print head (142) 
to perform printing to a predetainined area of the recording medium. 

3. Tie printing jq)paratus according to clahn 2, wherein whm said print 

(135) moves the print head (142) substantially yatically from the upper to the low^, the 
print head (142) is driven. 
15 4. The printing ^paratus according to claim 2, wherein when said print means 
(135) moves the print head (142) substautially vcalically ftom the lower to the uppear, the 
print head (142) is driven. 

5. The printing i^aratus according to claim l,wherein said print means (135) 
includes a print head (142) to move the print head (142) substantially horizontally along tiie 
20 recording medium supported by said support means (121), and to drive die print head (142) 
to perform printing to apredeteamined areaof the recording medium. 

6- The printing s^paratus accordiag to claim 2, wherein said print means further 
includes a carriage (141) that is equipped with die print head (142) and that moves along the 
recording medium supported by said support means (121), and 
25 the print head (142) moves in accordance with movement of said carriage (141), and 
provides thamal transf printing of an unage based on predetermined print data to a 
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surface of the recording medium through an ink ribhon. 

7. The printing apparatus according to claim 1, wherem said support means (5, 
121) further includes: 

rotation drive means (45, 129), having a rotatable base (32, 125) for rotating the 
5 recording medimn, for driving said rotatable base to be rotated; 

print means (56, 58, 135) for performing printing to the recording medium siqiported 
by said support means (5, 121); and 

control means (70) jfor controlling the operations of said rotation drive means (45, 129) 
and said print means (56, 58, 135), 
1 0 wherein said control means (70) selectively operates said rotation drive means (45, 

129) and said print means (56, 58, 135). 

8. The printing jpparatusaixording to claim 7, ^arein said print mem 

135) includes a print head (58, 142) that moves as pressing against flie recotding medium 
supported by said siqjport means (5, 121) through an ink ribbon to perform tiiemal transfor 
15 printing, 

said support means (5, 121) is movable to a position where the lecordmg medium is 
attached/detached to/from said rotatable base (32, 125) and a position where printing is 
performed to Ihe recording medhim. which is supported by said rotatable base(32, 125), by 
said print means (56, 58, 135), and 
20 said rotatable base (32, 125) includes a cudiion member (61, 12€), which abuts against 
tfie recording medium, and oigaging means (41, 127a, 127b), which engages witii die 
recording medium, on a surface whae die recordmg medium is mounted. 

9. The printing a^aratus according to claim 8, wfaecran the cushion member (61, 
126) is provided at a position on said rotatable base (32, 125) subjected to pressure by the 

25 print head (58, 142) at the time of printing to the recording medium m a range 

coirespondiag to a width of die print head (58, 142) and a lerngA where the print head (58, 
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142) presses against the recording medium and moves. 

10. The printing apparatus accoiding to claim 7, wherein said print means (56, 58) 
includes a print head (58) that moves as pressing against the recording medimn supported 
by said support means (5) through an ink ribbon to perform thmnal transfer printing, 

5 said support means (5) includes a support base (5), which supports said rotatable base 
(32) to be rotatable around a rotation shaft and to be rotatable in an axial direction of the 
rotation shaft, and urging means (36) for urging said rotatable base (52) to the support base 
(5), 

one of opposing surfaces of the support base (5) and said rotatable base (32) includes 
1 0 convex portions (38), which project from said one opposing surface and which slide in 
contact with the other opposing surface opposing to said one opposing surface during the 
rotating operation of said rotatable base (32) by said rotation drive means (45), around tiie 
rotation shaft, and the otiier opposing sur&ce includes concave portions (39), into which 
said convex portions (38) are fit at the print operating time by said print means (56, 58), 
1 5 around the rotation shaft 

11. The printing ^aratus according to claim 10, wherein at least one of opposing 
' ^ surfaces of the support base (5) and said rotatable base (32) includes a membo: (40) having 

a thickness smaller than a projection height of said convex portion (38), a cushion property, 

and a friction property. 
20 12. Tbe printing apparatus according to claim 7, whoCTtt said print xneaM 

includes a print head (58) tiiat moves as pressing against the recording medium supported 

by said support means (5) through an ink ribbon to p^orm thermal transfer printing, 

said support means (5) supports said rotatable base (32) rotatably, and is movable to a 

position where the recording medium is attached/detached to/from said rotatable base (32) 
25 and a position where printing is performed to the recording inediun[i, which is 

said rotatable base (32), by said print means (56, 58), and 
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either one of opposing surfaces of the support base (5) and said rotatable base (32) 
opposing to each other includes convex portions (38), which project ftom said one opposing 
surface and which abut against otiier opposing surface opposing to said one opposing 
surface, at a portion subjected to pressure by the print head (58). 
5 13. The printing ^paratus according to claini 8, wherein a rotatmg direction o 
rotatable base (32) driven to be rotated by said rotation drive means (45) and a moving 
direction of the print head (58) are opposite to each ottier in the direction at a print portion. 

14. The printing s^paratus according to claim 13, wherein said rotation drive means 
(45) includes a drive motor (45) and a gear train having a worm gear (46) that transmits 

1 0 power of the drive motor (45) to said rotatable base (32). 

15. The printing ^paratus according to claim 7, further comprising detecting means 
(64, 65) for detecting kinds of predetermined print objects supported by said support means 
(5), 

wherein: 

1 5 said support means (5) supports a first print object and a second print object 
selectively; and 

said control means (70) selectively operates said rotation drive means (45) and said 
print means (56, 58) whm said detecting means (64, 65) detects the fiarst print object, and 
stops operating said rotation drive means (45) and operates only said print means (56, 58) 
20 whm said detecting means (64, 65) detects the second print object 

16. The printing apparatus according to claim 15, 

wherein the first print object is a disk-like data-recordable recording medium having a 
predetermined diameter, and the second print object is a rectangular paper material whose 
one side has substantially a same length as the predetermined diameter. 
25 17. A printing method comprismg the st^s of: 

supporting a data recordable recording medium substantially vertically in a printing 
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apparatus; and 

printmg pcedetennined data to the recording medium supported in said supporting 

step. 

18. The printing method according to claim 17, wherein said printing step includes 
5 the steps of: 

moving a print head (142) substantially vertically along the recording medium 
supported in said supporting step; and 

driving the print head (142) moved in said moving step to perform printing to a 
predetermined area of a surface of the recording medium. 
1 0 19. The printing method according to claim 17, wherein said printing step includes 
the steps of: 

moving a print head (142) substantially horizontally along the recording medium 
supported in said supporting step; and 

driving the print head (142) moved in said moving step to perform printing to a 
15 predetenninedareaof a surface of the recording medium. 

20. The printing method according to claim 17, wherein in said printing step, a 
carriage (141) that is equipped with the print head (142) is moved along the recording 
medium to move the print head to a predetermined position, and an image based on print 
data is provided to a surface of the recording medium tiirough an ink ribbon. 
20 21. The printing method accorxiing to claun 17, furfliCT com^ 
. rotating the recording medimn up to a predetermined angle in the print apparatus, 

wherein said rotating stq> and said printing step are selectively executed to perform 
printing to a plurality of portions on the surface of the recording medium. 
22. A program that controls a computer to execute: 
25 a step of storing predetennined print data; 

a st^ of siq>porting a data recordable recording medium substantially vertically in a 
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printing apparatus; 

a stq) of moving a print head (142) along the recording medium supported 
substantiany vertically, in a substantially vertical direction or in a substantially horizontal 
direction; and 

5 a stqi of printing the print data to a predetennined area on a surf ace of flie recording 
medium by driving said print head (142) moved in said moving step. 
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